Dako PR 8 (15%) 0 4 (7%) 42 (78%)
Ventana PR 1 (7%) 0 4 (27%) 10 (67%)
Conclusions: Besides monitoring IHC quality by looking for unusual results like ER negative/PR positive breast cancers, ancillary methods like Oncotype can be helpful in detecting possible IHC problems. While neither Ab yielded "false negative" (IHC negative / Oncotype positive) PR results, the "false positive" rate was more than 3x greater with the Ventana Ab. Even low level variation in staining is problematic with a 1% cut-off separating a PR positive from a PR negative tumor. Tumors that would be classified as PR negative with one Ab would be classified as PR positive with another, possibly changing the treatment paradigm and causing confusion for both the patients and clinicians. University of California, San Francisco, San Francisco, CA Background: The demand for rapid on-site evaluation (ROSE) of fineneedle aspirations in large medical centers has dramatically increased in recent times. Although benefits include higher adequacy rates, fewer passes and appropriate triage; it costs cytopathologist valuable time (travelling to multiple physical locations for the procedures) and affects other clinical and administrative duties. This study aimed at evaluating efficacy of dynamic telepathology in ROSE with onsite cytotechnologist and remote pathologist Design: Telepathology (Cisco Jabber TM Video for Telepresence/ Jabber ®Video) was implemented in June 2016 for remote ROSE of FNAs done by interventional radiologists after a validation and cytotechnologist training phase with 20 real cases. Images were captured via Luminera Infinity HD camera connected to onsite microscope. 1207 FNAs were evaluated for adequacy using telepathology (06/2016-09/2017 ) where a cytotechnologist went onsite, prepared and streamed slides on Jabber® video; simultaneously communicating with remote pathologist over a secure network. Adequacy and further steps (additional passes, triaging the specimens etc.) were guided by pathologist on individual case basis. Data on adequacy of each sample, preliminary diagnosis (if available) & time spent by pathologist on phone were recorded. Average time for diagnosis was recorded and compared to cases done onsite (n=824). Also, time spent by cytotechnologist (from going onsite, preparing slides, telepathology with pathologist to coming back to his/her seat) was recorded in 306 cases
Results: There was 99% agreement between remote ROSE and final diagnoses. 10/1207 cases were discordant (reasons are listed in Figure 1 ). Average time saved for the pathologist was 21 minutes (total cytotechnologist time minus total phone time used to make adequacy assessment in 306 cases). Average time for diagnosis of cases assessed onsite vs remotely was comparable (2.40 minutes vs 3.13 minutes respectively). Average time for pathologist on phone with cytotechnologist was ~20 minutes which included the wait time while FNA passes were being performed, and cytotechnologist prepared smears. During this time, the remote pathologist could sign out other cases and attend to clinical/administrative duties Conclusions: Our data indicates that use of telepathology for ROSE of FNAs performed at remote sites can make a considerable impact on saving valuable clinical time for pathologist without compromising adequacy or time taken to make the diagnosis Background: Urine cytology has been used for screening bladder cancer but has been limited by its low sensitivity, especially for low grade lesions. UroVysion (UV) is a US Food and Drug Administrationapproved multiprobe fluorescence in situ hybridization (FISH) assay that detects common chromosome abnormalities in bladder cancers. The assay is designed to detect aneuploidy for chromosomes 3, 7, 17 and loss of 9p21 locus in urine samples. Validation studies demonstrate that the sensitivity of the UV test ranges from 50-89% and specificity from 29-89%.
Design: The data base Copath at our institution was searched for cases sent for UV from January 2015 to December 2016. There are 152 urine specimens that match our study criteria included in the study. 39 cases had surgical resection specimens and 17 cases had subsequent urine cytology. These results were compared with both the cytologic diagnoses and the UV results for the same patient.
Results: The study population included 152 urine specimens. 143 cases were diagnosed as atypical or atypical-suspicious for urothelial carcinoma; 8 cases were diagnosed benign and the UV was requested by the clinician; one case of UV was requested directly without cytology examination. The UV results divided into main two categories either positive or negative. Of those 39 positive UV results, 18 were negative in surgical specimens; 5 were later revealed low grade papillary; 6 were high-grade papillary; 6 were carcinoma in-situ (CIS); 3 were invasive carcinoma; and one was non-urothelial genitourinary carcinoma. The 116 cases with negative UV results show negative for dysplasia (30), lost fellow up (77), low grade papillary (4), high grade papillary (3), CIS (1), none invasive carcinoma (0), and non-urothelial carcinoma (1). The sensitivity for UV test ranges 50-100%, specificity 75-78%, PPV 3-15% and NPV 97-100%. The low grade tumor detection rate is 13% (5/39) in UV positive samples vs 3% (4/116) in UV negative specimens.
Follow up results Positive UroVysion Results Negative UroVysion Results
Negative or lost fellow-up 18 107 (30 confirmed by repeated cytology or surgical Bx)
Low-grade papillary carcinoma 5 4
High-grade papillary carcinoma 6 3
Flat carcinoma in-situ 6 1
Invasive carcinoma 3 0
Non urothelial GU carcinoma 1 (Urethra mucinous adenoCA ) 1 (prostatic adenoCa) Total 39 116
Conclusions: In general, our data demonstrate almost equal sensitivity and significantly better specificity compared with the validation studies. The UV sensitivity in detecting urothelial carcinoma was significantly higher than the cytology alone. A negative UV result does not completely rule out a high-grade urothelial carcinoma, CIS and non-urothelial genitourinary carcinoma in the presence of atypical or suspicious urine cytology, but it rules out invasive urothelial carcinoma. It is well known that urine cytology is best in detecting high grade carcinoma. Background: Granulomas are often identified in surgical pathologic specimens as both targeted lesions and incidental findings. While important to exclude mycobacterial and fungal infection in these cases, common stains such as Kinyoun/Acid Fast Bacilli (AFB) and Grocott Methenamine Silver (GMS) have limited sensitivity for organisms. Moreover, although these stains increase pathology costs and workload, the value of ordering them on every granuloma regardless of histologic appearance or clinical scenario is not well established. This study aims to systematically evaluate the clinical and histologic features of granulomas in hopes of identifying situations where AFB and GMS staining can be safely deferred.
Design: All available cases that demonstrated granulomas and had AFB and GMS stains performed between January 2016 and June 2017 were identified from the surgical pathology archives of a large academic medical center. The original AFB and GMS slides were reviewed for mycobacteria and fungi, and histologic features of the granulomas were tabulated.
Results: 146 cases were reviewed representing 17 different anatomic sites, most frequently including lung (30%), lymph node (24%), soft tissue/serosa (9%), and small intestine/colon (9%). Granulomas were targeted in 81 cases (55%) and found incidentally in 65 cases (45%). There were 92 non-necrotizing (63%), 43 necrotizing (29%), 7 hyalinized (5%), and 4 purulent (3%) granulomas; 89 (61%) were small in size while 57 (39%) were large. Infectious organisms were identified in 10 cases overall (7%), including 2 positive for AFB (1%) and 8 positive for GMS (6%); 9 of these cases were from the lung (6%) and 1 from soft tissue (1%). All 10 granulomas (100%) with positive stains were both necrotizing and large in size. AFB and GMS stains were negative in 90 granuloma cases (61%) that had 2-3 of the following features: small size, non-necrotizing pattern, and incidental discovery.
Conclusions:
Positive results on AFB and GMS stains are relatively rare in this series and are primarily associated with large, necrotizing granulomas in the lung. While clinical suspicion for infection or concerning histologic features may require staining in some cases, there is limited yield from reflex staining of all granulomas. A triage system that defers staining in cases that had 2-3 of the features small size, non-necrotizing pattern, and incidental discovery could significantly limit stain use in low-risk patients, leading to both cost and labor savings. Background: Rendering accurate pathologic diagnoses is crucial in patient management. However, we are sometimes limited by the lack of availability of additional sections or of the area of interest when new slides are used for immunostudies. In such occasions, at our institution, we employ a protocol to ensure that the area of interest is available in the immunoslides. The slides used include the original hematoxylin and eosin stained slides, negative controls of immunostudies or other immunoslides with negative results. These slides are digitally scanned and then destained and the desired immunostudies performed according to a standard protocol. We present our experience with this method applied to dermatopathology.
Design: A PowerPath® search was conducted from January 2016 to June 2017 to include all immuno requests containing special notes in the instruction field. All cases in which the destain-restain protocol was used were reviewed and tabulated.
Results: A total of 399 cases included special notes in the instructions field. Of those, 73 cases had been processed using destain -restain protocol. 63 (86%) were melanocytic and 10 (14%) were non melanocytic. In the former, the protocol was employed to: 1) confirm the diagnosis of melanoma (24 cases); 2) determine sentinel lymph node positivity (18 cases); 3) determine non-sentinel lymph node positivity (6 cases); 4) determine the presence of lymphovascular space invasion (7 cases); 5) confirm or rule out the presence of mitotic figures (4 cases); 6) determine accurate Breslow thickness (2 cases); 7) determine margin status (1); and 8) determine perineural invasion (1 case). The majority of questions in the 10 non-melanocytic cases were to confirm or rule out carcinoma (especially breast carcinoma in dermis or vascular spaces). In 72 out of 73 cases (99% of cases) the method provided enough information to answer the question asked.
Background: At our institution, breast specimens removed for breast cancer are evaluated using a combined intraoperative radiographic and gross assessment technique (IOA) for assessment of margin adequacy. Our objective with the current study was to analyze the accuracy of this IOA method by correlation with histology of margins on final pathology reports and to compare rates of additional intraoperative margin procurement and re-excision frequencies.
Design: MD Anderson Cancer Centers electronic medical record was reviewed during a one month period and cases with IOA assessment of margins in breast cancer specimens were included. A total of 130 cases were identified and all the patients were female with an age range of 30-86 years (mean 57.1). Cases were divided into 6 scenarios. False positive (FP) was positive on IOA with corresponding permanent negative margin, while false negative (FN) was negative on IOA and corresponding permanent margin that was positive. True positive (TP) scenarios included positive, close, or some equivalent term on IOA with corresponding permanent margins positive. True negative (TN) was defined as a negative diagnosis on both IOA and permanent margin diagnosis. Close margin close (CMC) scenarios included an IOA diagnosis of either a positive, close, or equivalent term with corresponding permanent margin 1 mm or less from carcinoma. Close margin far (CMF) was defined as an IOA designation of a margin as close or an equivalent term and permanent greater than 1 mm from tumor.
Results: One hundred and forty three scenarios were generated. There was a total of 4 FP (2.8%), 6 FN (4.2%), 14 TP (9.8%), 69 TN (48.3%), 21 CMC (14.7%), and 29 CMF (20.3%) scenarios. There was a total of 10 overall discordant category scenarios (7.0%), 83 overall concordant category scenarios (58.0%), and 50 scenarios in the special close margin category (35.0%). There were a total of 5 cases where re-excision was performed involving 8 scenarios. Cases that received neoadjuvant chemotherapy were more likely to have discordant margins. a Two cases were excluded due to the fact that the additional margins taken were not the FN margins, but other margins that correlated with other scenario categories (TP and CMC respectively).
b Includes one specimen with FN and TP scenarios.
c Includes one specimen with TP, CMC, and CMF scenarios.
Conclusions: Utilizing IOA to assess margin status was found to correlate well with final histologic examination, with an accuracy of 89.2%, sensitivity of 70%, specificity of 94.5%, negative predictive value of 92%, and positive predictive value of 77.8%. Additional margins were taken in 43.1% of case, and a total of 3.8% cases had a re-excision at a later date. Margin discrepancy contributed to reexcision in a total of 2.3% of cases. Background: Clinical trials are vital to the advancement of personalized cancer therapy. Pathology has undergone a rapid evolution to becoming an active player in this space. Our new Precision Pathology Biobanking Center (PPBC) is a central hub for clinical trial and drug development engagement through the discipline of pathology.
Design: The PPBC is the central hub for tissue based clinical trial support at MSKCC. It is actively engaged in planning, project development, pre-screening for tissue adequacy, and providing estimates for tumor content and matched normal tissue for clinical trials and translational research. Additionally, the PPBC also helps devise strategies for tumor enrichment using techniques like LCM. Between Jan. 2017-Jun. 2017, the PPBC processed nearly 600 clinical trial requests. We analyzed this data, and the key findings are being presented.
Results: From Jan. 2017 to Jun. 2017, the PPBC Histology Lab processed 586 tissue-based clinical trial requests. This entailed retrieval, pathologic review, and processing of 983 cases. The most frequent clinical trial requests were for solid tumors NOS (112); lymphoma (66); breast cancer (44); gastroesophageal cancer (38); and lung cancer (29) . Of these, the distribution of cases according to the phase of clinical trial was: Phase I (132); Phase II (132); Phase I/II (100) and Phase 3 (100). The typical turnaround time for completion is between 2-5 week days.
Although most of the trials were therapeutic, over 30 were biospecimen research protocols and more than 20 were primarily diagnostic. Another category of trials supported by the PPBC are pilot trials (therapeutic and diagnostic). Most current clinical trials were for advanced and metastatic cancers for which often only small biopsies are available.
The PPBC plays a pivotal role in driving a large and diverse array of tissue based clinical trials at MSKCC. In our experience, advanced solid tumors, lymphomas, breast cancer and gastroesophageal cancers were the top four disease categories of clinical trials. Most requests fell under Phase I and Phase II studies indicating that frequently first-in-man therapeutic options were being offered to patients. It is evident that Pathology as a discipline is now rapidly evolving into a true theranostic medical specialty with direct drug-development relevance, providing new and exciting growth opportunities for our discipline. Background: Modern biobanks play a key role in clinical trials, translational research, biomarker discovery, and validation of novel molecular diagnostic tests. Therefore, biobanks involved in collecting, processing, storage, and redistribution of biospecimens need to develop and adhere to a set of standard operating procedures (SOPs) to maintain and distribute tissues and other biospecimens of the highest quality. This will ensure that researchers receive samples of best quality with minimal impact of any pre-analytic variables for their experiments. Proficiency Testing (PT), long a staple of routine clinical labs, goes a long way to ensure accuracy and reproducibility of results. Similarly, research biobanks should increasingly implement and maintain internal quality control measures and also participate in rigorous PT programs conducted by external agencies. The PPBC participated in the annual international IBBL PT program in late 2016. Our experience is presented.
Design:
The newly established Precision Pathology Biobanking Center (PPBC) laboratory at MSKCC participated in the IBBL Proficiency Testing (PT) program. Altogether, the lab participated in thirteen different biobanking testing schemes offered, involving DNA and RNA extraction from frozen & FFPE tissues and whole blood, DNA and RNA quantification and purity assessment, cell viability, PBMC isolation, and tissue histology.
Results: Analysis of PT data received in 2017 showed that the results submitted by the PPBC were either "accurate" or "satisfactory" on all schemes. Further, in depth analysis of all the testing parameters revealed that the results submitted by PPBC lab were on par with or exceeded other participating labs on the IBBL PT program and largely performed at a very high standard. However, on two testing schemes a portion of the results were found to be borderline and provided important procedural improvement feedback for the lab.
Conclusions: Participation in the IBBL PT program proved to be an invaluable experience for the PPBC. The detailed report and analysis on all the results submitted were very useful and reassuring. All research-active biobanks, especially those like our PPBC, that are deeply engaged in many ongoing clinical trials and phase I/II drug and theranostic test development with academic and pharma partners, stand to greatly benefit from participation in international biobanking PT programs. Oslo University Hospital, Oslo, Norway Background: Synoptic pathology cancer reporting is superior to narrative reporting with respect to the completeness of pathology reports. Electronic synoptic reporting using discrete data elements offers the additional value of rapid data transfer between pathology laboratories and cancer registries. In 2003, a national project on electronic synoptic reporting was started in Norway, and one module for colorectal carcinomas was developed. However, the project had to be closed down due to lack of long-term funding. In October 2014, one pathology department took a new initiative, and we report our experiences here.
The initiative was organized as a project with a staff pathologist with formal project management training as project manager. An initial analysis identified the following elements as a framework for the project:
• • The document "Appraisal of Guidelines for Research & Evaluation II" (www.agreetrust.org) While the primary goal was to integrate synoptic cancer reporting tools into the laboratory information management system used, a secondary goal was to evaluate resources (particularly time) being spent in the various project phases.
Results: Three electronic cancer reporting tools have been developed and approved so far. Time spent up to implementation was quite similar to the former national project. However, implementation has been significantly delayed (Table 1) due to slow follow-up by the regional IT-service provider the hospital is required to use. Background: In surgical pathology, accurate diagnosis may be compromised by tissue floaters and contaminants on glass slides, which may have adverse effects on patient safety. Tissue processing and slide preparation are two major potential sources of error that can be controlled by improved laboratory practice.
Design: The rate of tissue floaters/contaminants was evaluated before and after implementing better laboratory practice. In phase 1, the rate of tissue floaters/contaminants on glass slides prepared at a single histology laboratory was assessed by reviewing all biopsy slides from three different days. Each slide was assessed for extraneous tissue by two pathologists. Floaters/contaminants were defined as any tissue on a slide that was of a different histologic type than the specimen and at least 2 cells in size with at least one preserved nucleus. Floaters/ contaminants also included tissue of the same histologic type as the biopsy that were morphologically distinct, present on a different plane, near the edge of the slide, or only on one level. Single anucleated squamous cells were not included. In phase 2, the laboratory instituted the following changes: 1) changing water in the water bath 2-3 times every shift, 2) cleaning water bath with germicidal wipe at completion of each shift, 3) increasing water pressure in the stainer, and 4) immediately changing staining solutions once sediments became visible. After these changes, the rate of tissue floaters/contaminants was assessed on two separate days in the same way as in phase 1.
Results: Of 1616 slides examined in phase 1, 131 slides had a floater or contaminant (8.11%). The contamination rate on three separate days was 5.30% (26/491 slides), 5.64% (32/567 slides), and 13.08% (73/558 slides). Of 349 total biopsy cases, the contaminants in 2 cases were potentially malignant material (0.57%). After changes were instituted in phase 2, the contamination rate on two separate days was 2.88% (12/416 slides) and 5.54% (27/487 slides), with an overall rate of 4.32% (39/903 slides). Of 190 total biopsy cases in phase 2, contaminants in 2 cases were potentially malignant material (1.05%). The overall decrease in contamination rate between phases was statistically significant (p=0.0001). Design: We retrospectively evaluated the discordance rates (DRs) before (January 2012-June 2015) and after (July 2015-Present) SSSO. The monthly intraoperative consultation FS and PS correlation data were analyzed from January 2012 to July 2017. The DRs were compared for minor, major and combined disagreements (minor + major) before and after SSSO using the student's t-test.
Conclusions
Results: There were 6,528 total frozen sections with 2,472 after SSSO and 4,056 prior to SSSO, of which 120 had minor disagreements (65 prior to SSSO and 55 after SSSO) and 37 had major disagreements (26 prior to SSSO and 11 after SSSO). The average combined DRs per month; pre and post SSSO were 2.167 and 2.64, respectively. The difference was not statistically significant for the minor (p=0.0517), major (p=0.669) or combined (p=0.212) disagreements; however, the minor disagreements approached statistical significance. Design: Six surgical pathologists specializing in neuropathology, head, neck & thorax pathology, bone and soft tissue pathology, genitourinary pathology and gastrointestinal pathology independently evaluated 108 WSI-FS SCC cases (246 specimens and 463 glass microscope slides-GS) and 110 WSI-FS ADC cases (172 specimens and 395 GS) necessary to make a final binary diagnosis (presence or absence of SCC or ADC). No clinical or prior diagnostic information (age, sex, clinical history, location, presence or absence of tumor) were provided to the pathologist in aiding diagnosis. Pathologists reviewed the WSI-FS cases, without the knowledge of primary pathologist's readout on GS-FS. The discordant data is reviewed in an all pathology consensus meeting and classified based on the degree of discrepant diagnosis between observers (inter-observer discrepancy WSI-FS) and in between GS-FS and WSI-FS.
Results: Inter-observer agreement between G-FS and WSI-FS ranged from 84-93% (SCC) and 90-96% (ADC) respectively. The true positive, true negative, false negative and false positive diagnosis on WSI-FS was 51.1% and 31%, 11.3% and 6.6% respectively. The sensitivity, specificity, positive likelihood ratio, negative likelihood ratio are 81.89% (95% CI: 76.59% to 86.43%), 82.35% (95% CI: 75.37% to 88.04%), 4.64 (95% CI: 3.28 to 6.57) and 0.22 (95% CI: 0.17 to 0.29) respectively. Of the 73 discrepant specimens, 10 were discrepant by more than 50% of the participant reviewers (≥3 pathologists) that was principally attributed to WSI methodology (2.4%). The primary reason is the failure to notice a clinically significant finding on WSI-FS.
Conclusions:
The diagnostic discordance of WSI-FS is primarily attributed to inter-observer variability rather than due to the review methodology. High quality frozen section slides are essential for WSI-FS interpretation. Surgical pathologists should understand the strengths and limitations for primary diagnostic WSI-FS. We attempted to classify discordances based on the extent of disagreement, listed areas of concern and suggested graded recommendations to reduce diagnostic discordance. 
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New York Presbyterian Hospital
Background: The Oncotype Dx Genomic Prostate Score (GPS) Assay is a commercially available assay from Genomic Health (GH) designed for patients diagnosed with clinically low-risk prostate cancer (PCa) to help guide treatment. GH has prospective data that the assay can predict death and metastasis at 10 years, tumor behavior, and act as an independent predictor of adverse pathology. We sought to retrospectively investigate the use of this test in practice and assess its role in clinical management at our large tertiary care academic center.
Design: All Oncotype Dx reports received on prostate biopsies sent from our institution to GH from 2015 to present were reviewed. Changes to the patient's NCCN risk group (very low risk [VLR] , low risk [LR] , or intermediate [INTR] ) as a result of the addition of the GPS were recorded. Disease management decisions were also obtained.
Results: A total of 114 men had Oncotype Dx testing, of which 108 had sufficient tissue for the assay. On biopsy, 64% (69/108) had Grade Group 1 PCa and 36% (39/108) had Grade Group 2 PCa. By NCCN guidelines alone, 24% (26/108) were VLR, 31% (33/108) were LR, and 45% (49/108) were INTR. After addition of GPS to the NCCN risk group, 20% (22/108) changed risk groups. None (0/26) of the VLR group changed to a higher risk group, 36% (13/33) of the LR group changed groups (9 to VLR, 4 to INTR), and 20% (10/49) of the INTR group became LR. Treatment information was available in 93 men. Of the VLR men by GPS+NCCN, 16% (5/31) were treated by radical prostatectomy (RP) or XRT and 70% (22/31) did active surveillance (AS). 3/5 VLR men who were treated had been LR by NCCN alone. Of the INTR men by GPS+NCCN, 33% (14/43) were on AS, 47% (20/43) had RP or XRT, and 9% (4/43) had focal therapy. Of the 4 men who changed from LR to INTR by the addition of GPS to NCCN, 2 were definitively treated and 2 did AS.
Conclusions: Nearly half of the GPS assays at our institution were requested on patients who were INTR by NCCN guidelines, suggesting that the test is being overutilized, as GH recommends the test for low risk PCa. The GPS assay did not change the risk group for the majority of men. While the test may provide further reassurance about management decisions, at a price of $4520 per test, the costeffectiveness is questionable. Furthermore, in patients whose risk group changed after the GPS assay, subsequent treatment decisions in several cases did not appear to reflect the additional data provided by the test. Background: Approximately 40% of the outpatient pulmonary visits are associated with upper tract respiratory symptoms (e.i chronic cough, dyspnea, lymphadenopathies, among others). Algorithms for the evaluation of these symptoms have been developed, and flexible bronchoscopy with biopsy has been clinically indicated after common diseases have been excluded. There are currently limited studies in the literature regarding diagnostic yield of histopathologic evaluation of random respiratory mucosal biopsies. With this study, we aim to determine the usefulness of random mucosal biopsy as a tool in the workup of non-specific respiratory symptoms.
Design: Retrospective review (2012-2017) of surgical cases and associated cytology specimens (bronchioalveolar lavage -BAL and fine needle aspirations -FNA), and radiology reports of patient evaluated by bronchoscopy with random mucosal biopsy without prior significant clinical history. Eighty-six cases were identified. Two cases were excluded since they had prior diagnosis of non-small cell adenocarcinoma. The findings were classified as: no pathological alterations (NPA), granulomas, chronic inflammation (mild and moderate), tumor, fibrosis, squamous metaplasia, and squamous metaplasia with chronic inflammation.
Results: 52 cases were females (mean age 53), and 32 males (mean age 48). Fifty-one of eighty four cases had chronic inflammation (only 36 cases had associated BAL and the results were concordant); 9/84 non-necrotizing granulomas (NNG) with concordant BAL and FNA results; 8/84 squamous metaplasia; 6/84 squamous metaplasia and chronic inflammation, 1/84 fibrosis and 1/84 tumor (metastasis). On imaging, the cases diagnosed with NNG displayed mild to moderate mediastinal adenopathy. The cases diagnosed with metastasis demonstrated a suspicious nodule. The imaging did not show any specific radiologic findings on the rest of the cases.
Conclusions: Our data shows that compared to radiology and cytology, histology showed significant findings in limited number of cases (granulomas in less than 1% of cases) and essentially did not yield a specific histological diagnosis in the majority of cases. Thus, meticulous clinical-radiologic correlation could contribute to decrease the unnecessary exposure of patients to invasive procedures and its possible adverse effects, and improve the hospital resources utilization. One of our future directions is to increase the number of cases and compare our results with data from other institutions. Background: Current grossing protocol for appendectomy includes sampling the base (margin), mid-section, and longitudinally bisected tip. This study examines the utility of additional sections based on clinical impression, gross examination and/or preliminary microscopic evaluation.
Design: After obtaining IRB approval, the laboratory information system was searched (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) for all appendectomy specimens. The cases with additional sections or complete submission were included in this study. These appendices were divided into appendectomyonly specimen (Group 1) and appendectomy performed as a part of a larger abdominal surgery (Group 2). Patient demographics, clinical history, gross examination, and final diagnosis were recorded.
Results: Two hundred seventy-two of 2,913 (9.3%) appendectomy specimens had either additional sections or entire submission for microscopic examination.
The appendectomy specimens were divided into grossly normal or abnormal based on perforation, exudates, dilated lumen, mucin, or any lesion grossly. Statistical analysis with Fisher's exact test was performed. The inflammatory/ reactive conditions in Group1 showed a significantly higher incidence (p<0.0001) in the grossly abnormal appendix (55%, 109/197) when compared to the grossly normal appendix (23%, 46/197) . However, Group 2 showed no significant difference (p=0.07) in incidence rate of inflammatory/reactive conditions (Grossly normal = 19%, grossly abnormal = 16%). The incidence of primary neoplasm was higher in grossly abnormal appendix (2%, 5/197) compared to the grossly normal appendix (0.5%, 1/197) in Group 1 while in Group 2 the incidence was similar. There is no statistically significant difference (p >0.05) in incidence rate of metastatic disease in Group 2 between grossly normal (6%, 5/75) and grossly abnormal appendix (8%, 6/75). See Table 1-2.   FOR TABLE DATA , SEE PAGE 799, FIG. 2143 Conclusions: The grossly abnormal appendix specimens showed higher percentages of primary neoplasm and inflammatory benign findings in comparison to grossly normal appendix in simple appendectomy specimen; hence the gross evaluation of the specimen is a key indication of submitting extra sections. In the evidence of metastatic diseases can be found in grossly normal appendix at a rate comparable to grossly abnormal appendix, a recommendation of submitting additional sections or entire appendix in multi part abdominal surgery is warranted. Harvard, Boston, MA Background: Patient safety incident reporting is one of the cornerstones of improving hospital healthcare quality. The Accreditation Council for Graduate Medical Education (ACGME) recently increased its educational requirements for quality improvement and patient safety. The ACGME has specifically mandated, via its Milestones framework, trainee education and active participation in incident recognition, reporting, and root cause analysis. Despite this, published data do not exist on the frequency of pathology trainees reporting patient care issues as compared with their peers. We undertook a study to assess our trainees' performance on error reporting and to understand the potential gap between trainees in Pathology and other medical specialties.
Design: We performed a retrospective analysis of 13,722 adverse events submitted to the Beth Israel Deaconess Medical Center hospital incident reporting system between January 2015 and December 2016. We reviewed and identified cases reported by trainees including residents and fellows using data contained within the incident reporting system and information provided by the Office of Graduate Medical Education. To adjust for the effect of residency program size, we then compared the average number of incidents reported per trainee per year in Pathology to the hospital average.
Results: Of the 13,722 incidents analyzed, 400 cases were submitted by trainees hospital-wide. 2 reports (0.5%) were entered by Pathology residents or fellows during the study period. Trainees from other departments submitted 398 reports (99.5%) during the study period. Our institution had an average of 679 trainees at any given time during this 2-year study period, and 43 of them were Pathology trainees. The average number of incidents reported by Pathology trainees is 0.023 cases per trainee per year. This represents a greater than ten-fold difference from the hospital average, which is 0.295 cases per trainee per year.
Conclusions: Despite regulatory requirements and the potential for learning and quality improvement, our pathology trainees lag far behind their colleagues with regards to incident reporting rates. Our trainees report incidents one tenth as often as other types of residents and fellows. The root cause of this is unclear, and needs to be investigated further. Further studies are needed to determine if there is a link between program-specific quality and patient safety curricula and training programs with higher reporting rates.
Pathology Report of Nonneoplastic
Nephrectomized Renal Parenchyma: A Revisit University of Alabama at Birmingham, Birmingham, AL, Background: Nonneoplastic diseases in tumor nephrectomy specimens have significant implications for patient outcomes, however, they are often neglected in pathology reports. The objective of this study is to compare adherence to the College of American Pathologists (CAP) guideline for reporting nonneoplastic diseases in tumor nephrectomy specimens, and assess the quality improvement in reporting rate before and after adopting CAP synoptic protocol, and the trend over 5 years time in a single institution.
Design: This is a retrospective review of all tumor nephrectomy pathology reports for the years 2009, 2011, and 2016 Table  1 ). Among 9 pathologists signed out more than 10 cases in the 3 years, the pathologists who had completed their training recently are more adherent to report these findings (Pathologists F and G in Table 1 ). Interestingly, the two pathologists involved in all 3 years have a similar improvement in rate of reporting (Pathologists H and I in Table 1 ). Conclusions: Five years after adopting CAP synoptic report protocol, there is a significant improvement in adherence to report nonneoplastic findings for the tumor nephrectomy specimens in our institution but not to the ideal level. The accuracy of histological evaluation of each elemnents listed in the "Nonneoplastic Findings" section will be furtherly studied. Background: Harmful pathology errors typically undergo systematic review for root causes in order to seek out opportunities for improvement. However, non-harmful events including minor errors, near misses, and unsafe conditions are far more frequent and undergo minimal to no systematic review. Harmful errors and near misses often share root causes and the difference between the two can be due to chance alone. Despite this, non-harmful events and near misses rarely get reported and do not undergo review. If studied, these events offer an opportunity for learning and risk reduction for pathologists before serious patient harm occurs.
Design: A hospital-wide Outlook mailbox was created to solicit information on non-harmful and near miss laboratory incidents not submitted to the hospital incident reporting system. A multidisciplinary team was established including quality, operations, clinical, and educational leadership to review and manage incidents weekly. Incidents were classified using the Eindhoven error classification model by severity, error type, laboratory testing phase, and root cause. A VBA-programed Excel spreadsheet dashboard served as a hub for documentation and to track resolution progress. Rate and turnaround time of incident resolution was monitored.
Results: 244 incidents were reported hospital-wide from May 2016 to August 2017. 35 incidents were excluded as they were not considered patient safety incidents following review. 188 (90%) cases were classified as unsafe conditions, near-misses, or no-harm incidents. 21 (10%) cases caused temporary harm. 117 (56%) were reported by non-pathology personnel and 92 (44%) cases were reported by pathology personnel. Using the Eindhoven error classification model, we found that 44 (23%) of incidents were caused by human error. The remainder of the incidents involved at least one technical and/or one organizational level root cause. In response to these findings, we have initiated 32 changes in procedures, workflows, and information systems to prevent similar incidents from recurring. By August 2017, 200 (96%) cases were investigated and resolved with an average turnaround time to incident resolution of 3 weeks.
Conclusions: Non-harmful pathology errors and near misses offer critical opportunities for risk reduction and learning. By establishing a user-friendly reporting mechanism and regular local review and tracking, we were able to understand and address systems vulnerabilities before patient harm ensued. Background: Reduction mammoplasty specimens (RMS) usually consist of multiple, unoriented fragments of fibroadipose breast tissue. To date, there are no standardized protocols for handling these types of specimens. At the same time, the incidence of clinically important pathologic findings (CIPF) have been reported in a wide range varying from 0.06% to 12.8%. The goals of our study are to report the incidence of CIPF at our institution, to evaluate the initial approach to tissue sampling, and how to conduct consecutive sampling in RMS when CIPF were identified.
Design: Recent quality initiatives carried out at our institution resulted in a change in RMS protocol prompting prospective data collection. We accumulated data over a four-year period (1/1/2012-12/31/2016). Only patients with no prior history of breast pathology or genetic risk factors were included in this study. All patients were divided into two groups at the time of specimen accessioning. Women in Group A (<40) had 2 sections per side submitted for histologic evaluation while women in Group B (≥40) had 4 sections per side submitted for histologic evaluation. Retrospectively we collected data on the number of blocks submitted after initial CIPF were identified in the index blocks, as well as the pathology that triggered the submission of additional tissue.
Results: 1383 RMS were evaluated during our study period. In the original quality initiative, CIPF were detected in 2.1% (8/375) of patients compare to the current incidence of 3.6% (Table 1) .
There is a statistically significant difference in the incidence of CIPF in Groups A and B (chi-square statistics is 18.46, at p<0.01).
Submission of 2 additional sections prompted detection of CIPF in 11 (24%) RMS in Group B. On average 13 additional sections were submitted after initial CIPF were identified in Group B. An upgrade in the diagnosis after submission of additional blocks was made in 9 cases. It was found on average in block 11 (6-23). Submission of 10 additional sections would detect only 44% of the potential upgrade in CIPF while submission of 20 additional sections would detect 89% of the potential upgrade in CIPF. Design: Using endoscopy database, cases with both cytology and biopsy performed simultaneously using FNAC and FNB by 19G and 19G procore needles from January 2015 to March 2017 were selected. Slides and reports were reviewed to assess adequacy for diagnosis and additional tests. The number of slides generated by FNAC and FNB and quality of the cell block were recorded.
Results: 50 cases were identified [M:F 23:27; mean age 64 (range 34 to 104)]. 24 specimens were from gastric mass, 12 pancreatic lesion, 5 lymph node, 2 paraoesophageal mass, 2 liver mass and 1 each from perigastric, duodenal and retroperitoneal masses, and ampullary and adrenal lesions. 9 cases were non-diagnostic for both FNAC and FNB. 4 cases that were non-diagnostic on FNAC, were diagnostic on FNB. Only 1 case non-diagnostic with FNB, was diagnostic on FNAC (non-diagnostic rate FNAC 26%, FNB 20%). In 18 cases FNB diagnosis was deemed superior because histology architecture and immunohistochemistry was possible to improve diagnostic reporting (TABLE A) . Both FNAC and FNB were interpreted as equally diagnostic in 18 cases FNAC generated 357 slides in total (range 4-16; mean 7.1; median 6). 63% of 54 cellblock slides generated from 46 FNAC cases were inadequate for immunohistochemistry. FNB had 50 slides (surface area 12 to 594 mm 2 ).The calculated time to screen one FNAC case on average is 34.27 min (based on 8-hour working day for a maximum of 100 slides/ day) versus 1 slide per FNB case at 4.8 min. With introduction of cytologic smears to ovarian frozen sections, the number of discrepancies and deferrals decreased from 7.9% to 3.5 % for ovarian tumors. The most benefit of smears was seen in high-grade primary ovarian carcinomas (Figure 1 Children's Hospital Los Angeles, Los Angeles, CA Background: As molecular testing becomes a core component of diagnostic pathology, it is clear that the common practice of separately reporting histopathology and molecular findings is inadequate. Frequently molecular testing results are added to pathology reports in the form of an addendum, which is situated below the line diagnosis, and in some cases may never be created. We developed a new vehicle (Integrated Report) for results of all tissue-based histologic and molecular studies for CNS tumors, in keeping with the recommendations of the 2016 revision of the WHO Classification of Tumors of the CNS, 4th ed.
Design: Creation of an Integrated Report for CNS tumors required development of new clinical processes and workflows, as well as a clinical informatics strategy, devised within the confines of our reporting software (Cerner CoPath). Our model enables faculty members to edit and release component reports (cytogenetics, chromosomal microarray, Sanger sequencing, next-generation sequencing) into the body of a pre-existing surgical pathology report. The Integrated Report is then created as a collaborative document shared among all parties, and final interpretation is issued by the surgical pathologist after consultation with appropriate faculty. The Integrated Diagnosis appears at the top of the final report.
Results: Feedback from clinicians has been uniformly positive. Although the report was designed to have interactive and collaborative elements, our experience demonstrated the need for a molecular pathology/histopathology working conference, at which individual patient cases are discussed in a round-table format, with oncologists in attendance. Once this conference was established, histopathologists and molecular pathologists reported feeling a greater level of confidence in the final Integrated Report.
Conclusions: Implementing an Integrated Report for surgical pathology requires cooperation among a broad group of stakeholders. Safeguards must be put in place to prevent incomplete reports from being issued, and responsibility for individual test results must remain clearly defined. A conference model fosters discussion and interpretation of individual cases. Diagnostic accuracy can be enhanced by integration of molecular genetic features into tumor diagnosis, and likewise, patient care can be improved by the integration of light microscopic and molecular techniques into a single final pathology report. We intend to employ this report format for non-CNS tumors in the near future. Background: A number of benign and malignant salivary gland neoplasms are characterized by specific chromosomal aberrations. Fluorescence in situ hybridization (FISH) is an ancillary study routinely used in conjunction with fine-needle aspiration biopsy (FNAB) to evaluate salivary gland neoplasms. The aim of this study is to determine whether FISH testing performed on cytology cell blocks improves the ability to diagnose salivary gland neoplasms by FNAB.
Design: A retrospective analysis of 42 cases of salivary gland neoplasms diagnosed by FNAB and sent for FISH testing from our institution between 2012 to 2017 was performed. The indication for FISH testing was subclassification. Clinical information, cytologic diagnoses, FISH results, and available histopathologic follow-up were reviewed.
Results: Of the 42 cases submitted for FISH testing, 6 cases were excluded due to inadequate/equivocal FISH results (insufficient cell block cellularity, poor signal quality or a variant abnormal signal pattern). 27 cases had histopathologic follow-up. One case was nondiagnostic by cytology, but FISH testing was successfully performed. Of the 36 cases included in the analysis, 13 cases (36%) were subclassified following FISH testing, 9 (25%) of which were confirmed by histopathologic diagnosis. All cases with available histopathologic follow-up had concordant FISH results. In cases with histopathologic classification, all 3 PLAG1 rearrangements were detected in pleomorphic adenomas, all 2 MYB rearrangements were detected in adenoid cystic carcinomas, all 3 MAML2 rearrangements were detected in mucoepidermoid carcinomas, and the 1 ETV6 rearrangement was detected in mammary analogue secretory carcinoma (see Table 1 ). Background: Whipple (pancreaticoduodenectomy) resections generate complex pathology specimens. In pancreatic ductal adenocarcinoma (PDAC), key pathologic prognostic factors include size, grade, lymph node and margin status. However, reporting is complicated by variation in margin terminology and gross examination techniques, shown to influence tumor and margin assessment. In 2012, our institution switched from a traditional grossing protocol, sectioning in the plane of the distal common bile duct, to an axial sectioning approach. We hypothesize that this led to more complete reporting of quality indicators in Whipple Resection specimens for PDAC.
Design: Pathology reports from two cohorts of Whipple resections for PDAC (2001-2009 and 2012-2017 ; total N=132) were analyzed for reporting elements including tumor size, stage, grade, lymph nodes, margins, lymphovascular (LVI) and perineural invasion (PNI), and number of slides examined. The 2001-2009 cohort was grossed using a traditional approach while the 2012-2017 cohort employed an axial technique. Continuous data were compared using two-tailed t test and categorical data were compared using Fisher's exact test.
Results: Eighty-one and 51 cases were identified from 2001-2009 and 2012-2017, respectively . In the second cohort, an increase was seen in the reporting of stage (100% vs. 21%, p<0.01) and LVI (92% vs. 58%, p<0.01), average number of reported margins/surfaces (7.2 vs. 3.8, p<0.01), cases reporting all 5 CAP protocol mandatory margins (86% vs. 32%, p<0.01), number of lymph nodes (16.9 vs. 8.8, p<0.01), and number of slides (28.1 vs. 18.2, p<0.01). No differences were seen in the reporting of size (100% vs. 98%, p=0.51), grade (96% vs. 98%, p=0.56) or PNI (84% vs. 72%, p=0.14). In the second cohort, we identified involvement of 5 posterior (10%) and 12 SMV/portal vein (23.5%) surfaces, recommended to be reported in the AJCC 8 th edition. SMV/portal vein surface involvement was associated with positive SMA/uncinate margins in 10/12 cases (p=1E-06).
Conclusions: There is a trend towards better quality pathology reports in 2012-2017. This cohort showed significant increase in reporting of prognostic factors including margin/surface assessment, as well as increased lymph node yield. A possible drawback of this approach is the increased number of slides generated. Other potential contributing factors include greater availability of CAP protocols, increasing subspecialty practice and updates to the AJCC staging criteria during this interval. Univ. of Pennsylvania, Philadelphia, PA Background: Human disease research requires access to well characterized biospecimens. The Cooperative Human Tissue Network (CHTN) is a prospective human tissue procurement resource supported by the National Cancer Institute. The Eastern Division (ED), located in the Department of Pathology at the University of Pennsylvania Health System, procures and distributes fresh biospecimens directly from the gross pathology station to research laboratories across the USA and Canada. This function differs from classic bio-banked specimens which are distributed after storage as frozen or fixed samples.
Design: In our system, during tissue collection, the specimen is annotated as to the specific anatomic site, diagnostic classification (normal, benign, malignant) and known diagnosis (if available). Our standard procedures require Quality Control (QC) and Quality Assurance (QA) on each collected solid tissue sample. Freshly procured samples are distributed prior to QC procedures which require fixation into a FFPE block and a corresponding hematoxylin and eosin (H&E) stained slide.
The QC & QA assessment involves Histopathological Review (HPR) by a board certified anatomic pathologist, who evaluates the tissue aliquot and classifies it as Confirmed (comparable to the diagnosis of the fresh sample), Denied (in comparison to the fresh sample) or Unusable/Inconclusive.
The purpose of this study is to assess the correlation between the fresh (gross) diagnosis and the final diagnosis. The CHTN ED designed, validated and implemented a web-based laboratory information management system (LIMS). Data for this study were collected from the HPR assessments made during 2014-2016 and compared to data entered for the biosample at the time of tissue procurement.
Results:
The original diagnoses were Confirmed in 494 (78.9%) and Denied in 95 (15.2%) of 626 fresh samples distributed. However, in most Denied cases, the sample was still usable either for the project for which it was collected or for an alternative project. An additional 36 (5.9%) were deemed Unusable/Inconclusive, often because of extensive necrosis.
Conclusions:
The QC/QA comprising of HPR is essential for biobanking to ensure successful research on human tissues. In our study, by employing a web-based LIMS, 78.9% of procured fresh specimen diagnoses correlated with the onsite data and were found adequate and usable for research studies. Background: Testicular biopsy (TB) is critically important to management of male-factor infertility. The results of TB are predictive of sperm retrieval during testicular microdissection. For urologists, Bouin solution (BS) has traditionally been the recommended fixative for TB specimens. While buffered formalin (BF) is the most common fixative used in Pathology, its use as a TB fixative has been questioned because it may cause histologic artifact, potentially hampering assessment of spermatogenesis. We evaluated biopsies fixed in BF and BS to determine if there was a difference in the quality of H&E histology.
Design: Patient records were queried for service codes corresponding to TB specimens. A retrospective chart review was performed to identify the fixative used for each TB. Biopsies were identified from 12 patients, 6 fixed with BF and 6 fixed with BS. Representative slides were evaluated by a GU pathologist blinded to the fixative used for each case. Nuclear, cytoplasmic, and basement membrane (NM, CM, and BM) detail, and nuclear and cytoplasmic granularity (NG and CG), were graded as crisp (high quality) or blurred (low quality). In addition, two rats' testicles were harvested. Each was bivalved, with half fixed in BF and half fixed in BS, to yield 8 slides total. These were evaluated by a GU pathologist in a similar manner as described above.
Results: 22 slides from 6 BS-fixed specimens and 12 slides from 6 BF-fixed specimens were graded based on above quality metrics. NM detail was crisp in 12/12 (100%) BF slides and in 10/22 (45.5%) BS slides. NG was crisp in 12/12 (100%) BF slides and in 22/22 (100%) BS slides. CG was crisp in 10/12 (45.5%) BF slides and in 16/22 (72.7%) BS slides. CM detail was crisp in 12/12 (100%) BF slides and in 20/22 (90.9%) BS slides. BM detail was crisp in 12/12 (100%) BF slides and in 12/22 (54.5%) BS slides. For the rat testes, all parameters were graded as crisp in 4/4 (100%) BF slides. The BS-fixed tissue had crisp CM detail (4/4;100%), CG (4/4;100%), and BM detail (4/4;100%). NM detail was blurred in 2/4 (50%) slides, and NG was blurred in 3/4 (75%) slides.
Slides from BF-fixed specimens were of high quality in the evaluated metrics. CG was the only metric that was found to be low quality from one specimen fixed in BF. BS slides demonstrated more variability in quality across all metrics, with each specimen having at least one metric that was found to be low quality. Overall, using BF for TB is superior to BS in terms of histologic quality. Background: Intraoperative frozen section of breast tissue for margin analysis (FSM) decreases reoperation in women undergoing breast conserving therapy. False negative margins due to sampling error (SE) or interpretive error (IE) may occur in lesions with subtle gross or histologic findings, such as carcinoma in situ or invasive lobular carcinoma. We aim to characterize cases where frozen section analysis fails to correctly characterize margins with the goal of reducing reoperation.
Design: Key word search identified cases over a 1 year period, 2016-2017. Clinicopathologic features including age, diagnosis, number of parts and blocks submitted for FSM, margin status, discrepancy between margin status at frozen and final report, surgery location, turn around time, and re-excision were recorded.
Results: 296 specimens from 276 patients were identified, including 37 re-excision specimens. Mean age was 58.6 (range 17-85) and 275 (99.6%) were female. Specimens included lumpectomies (246, 83.1%), excisions (43, 14.5%) and mastectomies (7, 2.4%). A median of 1 part (range 1-8) and 4 blocks (range 1-24) were submitted for FSM. Most surgeries (228, 77.0%) were performed at an ambulatory surgical center (ASC) that only performs breast FSM, while a subset (68, 23.0%) were done at a large hospital that performs frozen section for all surgical specialties.
Of malignant cases (n=245), 184 (75.1%) had negative margins and 62 had close and/or positive margins for in situ and/or invasive disease. 47 (15.9%) cases had FSM discrepancy, which was attributed to SE (41, 87.2%), IE (4, 8.5%) or both SE and IE (2, 4.3%). SEs were found on additional blocks for permanents (20, 42.6%), deeper sections of frozens (14, 29.8%), or both deeper and additional sections (3, 6.4%).
High grade DCIS was the most common diagnosis in FSM discrepant cases, followed by IDC grade 2-3 and ILC (any grade) ( Table 1) . FSM discrepancy was not related to number of parts (p=0.532) or blocks submitted (p=0.420). TAT at the ASC was lower (35 min, range 11-120) than at the main hospital (42 min, range 13-138, p=0.011). There was no difference in parts (p=0.53) or blocks (p=0.42) submitted between sites. Baylor College of Medicine, Houston, TX Background: Double hit lymphoma (DHL) with MYC,BCL2 and/ or BCL6 gene rearrangements corresponds to a clinically aggressive disease with poor outcomes to chemotherapeutic regimens for diffuse large B cell lymphoma(DLBCL).The significant morphologic & phenotypic overlap with DLBCL represents a challenge to laboratories in the timely identification of DHL. The goal of this study is to identify the most efficient screening strategy to identify DHL, as well as barriers affecting the appropriate work-up.
Design: All cases of high grade or large B cell lymphoma from October 2016 to August 2017 were identified, excluding cases of Burkitt lymphoma, T/histiocyte cell rich B-cell lymphoma, plasmablastic lymphoma & primary mediastinal B-cell lymphoma. Cases were rereviewed and the following variables recorded: germinal center(GC) vs non-GC phenotype, double expressor phenotype with overexpression of the MYC and BCL2 proteins(DE),Ki-67 proliferative index, and typical large cell morphology. Standard work-up at our institution includes fluorescence in-situ hybridization for MYC,BCL2 and BCL6 gene rearrangements. In May 2017, the protocol was modified to include standardized IHC ordering panels.
Results: 38 cases were identified, including 28 needle core biopsies,1 bone marrow biopsy and 9 excisional biopsies.4/38 cases (all core biopsies) were excluded due to lack of material for FISH studies. All 34 cases had appropriate IHC work-up except for MYC immunohistochemistry(IHC), which was not performed on 4 cases due to insufficient tissue(1) or lapse on the part of the pathologist(3). There was a 63% reduction in missing IHC stains post implementation of the standardized IHC panels, with 1/16 cases post May 2017 missing IHC stains, as compared to 3/18 cases pre May 2017.
Overall,10/34(29%) cases were GCB & 24/34(71%) were non-GCB phenotype.21/33(63%) were DE & 12/34(35%) showed a Ki-67 proliferative index of >90%.2/34(6%) cases were DHL. 1/2 DHL showed typical DLBCL morphology as compared to 27/32 non-DHL(p=0.216). 2/2 DHL showed a GC phenotype as compared to 8/32 non-DHL(p=0.024).2/2 DHL showed a DE phenotype as compared to 19/31 non-DHL(p=0.27).1/2 DHL showed a Ki-67 proliferative index of >90% as compared to 11/32 non-DHL(p=0.654).2/2 DHL cases showed both GC+ and DE+ phenotypes as compared to 6/25 non-DHL(p=0.01). University of Ottawa/Ottawa Hospital, Ottawa, ON Background: In the retroperitoneum, adipocytic neoplasms are considered to be liposarcoma (LPS) until proven otherwise. Management varies depending on the histology, ranging from observation to a wide multivisceral en bloc resection, with or without pre-operative radiation. Accurate diagnosis is thus essential to management planning and in many institutions core needle biopsy (CNB) is routinely performed. Limitations of CNB of retroperitoneal (RP) adipocytic neoplasm include inadvertent sampling of normal fat, fibrous tissue, or necrosis, sampling of dedifferentiated component only and sampling bias where classic histologic features are absent.
Conclusions
We aim to determine 1) how frequently CNB of RPLPS provides a useful diagnostic result and 2) if the CNB diagnosis is representative of the subsequent resection. Few studies have examined the utility of CNB in RPLPS and, knowing its limitations, one must consider the possibility that CNB represents a redundant step in the management of these patients.
Design: A retrospective review of the laboratory information system (LIS) at our hospital was performed to identify all CNB and resections of RPLPS from 2002 to present. In addition, for each of the resections, the patient's history was reviewed to identify if a pre-operative CNB had been performed. Data was collected on CNB adequacy, histologic features, and diagnosis, and on the subtype and grade of the resections.
Results: LIS review identified 89 cases of RPLPS; 64 new primary lesions and 25 recurrent. 27 patients had both a CNB and resection, 46 had resection alone, 10 had CNB alone, 2 had fine-needle aspiration biopsy and resection, and 4 were consult cases for which biopsy status was unknown. Cases with CNB that had resections that confirmed LPS were categorized based on utility of biopsy ( Table 1) .
Sensitivity of CNB for LPS was 81%. FISH for MDM2 was used in 4 CNB with equivocal features; 3 resembled normal fat and 1 was dedifferentiated. Of the 15 cases diagnosed as LPS on CNB, subtype was given in 12 (80%). 3 cases (2 well-differentiated LPS and 1 pleomorphic LPS) were reclassified as dedifferentiated LPS on resection. Conclusions: Over the past 15 years in our institution, RPLPS was definitively diagnosed on 56% of CNB and listed in the differential diagnosis for an additional 26%. Utility was improved in recent cases with equivocal features when FISH for MDM2 was used. Even with the known limitations, CNB remains a viable tool for diagnosis and management in RPLPS.
Practical Approach to the Use of Helicobacter Immunohistochemistry Based on a SingleInstitution Retrospective Quality Assurance Review
Erna Forgo of treated Helicobacter infection, performing IHC offers minimal benefit over screening by routine H&E stains. As such, application of IHC can be limited to cases without apparent organisms on H&E stains in the setting of (1) Background: An increasing number of molecular diagnostic tests are performed on patient tissue scraped from glass slides sectioned on a manual microtome. In the case of RNA-based assays, extensive cleaning of instruments and apparatus are undertaken to prevent cross-contamination of specimens or the introduction of RNAses. With respect to DNA or RNA-based assys, little is known about the frequency of carry-over contamination between positive and negative samples during microtomy. Now that fully-robotic microtomy stations are becoming available, we asked whether the Tissue-Tek SmartSection was capable of producing a large number of sections without cross-contamination in a real-time PCR assay. During the production of slide sections from FFPE blocks, a robotic microtome interacts with the surface of each block and section: cooling and robotic handling of blocks, determining block height, humidifying and trimming the block surface, cutting sections and transferring them through the circulating water bath to the roller and finally placement on the slide by a second robot.
Design: A 2-core cell culture microarray (Horizon Discovery, UK) containing a single BRAF (V600E)+ cell line and a second microarray with an EGFR+ cell line were alternately sectioned, one-by-one, for total of 99 slides. Slides were cut at 4um and blades were replaced after each section. BRAF studies were performed on pooled extractions from 5 slides. Positive controls consisted of BRAF+ samples from the start and end of sectioning. Testing of BRAF-/EGFR+ samples was performed on 5 pooled samples taken at intervals spanning the series of 93 slides. The presence or absence of the BRAF mutation was detected using a real time PCR lab developed test method.
Results: BRAF positive samples displayed the expected positive result at the beginning (slides 6-10) and end (slides 95-99) of sectioning, while the BRAF-/EGFR+ samples spanning slides 11-93, at intervals, remained negative.
Conclusions:
No specimen cross-contamination was found using a DNA-based BRAF(V600E) PCR test on sections cut from cell culture microarray blocks using a Tissue-Tek SmartSection Fully Robotic Microtome.
Future studies testing limiting dilution and RNAbased assays, as well as a comparison with manual microtomy are warranted. University of Florida-Shands, Gainesville, FL Background: While once common practice at many institutions, the routine use of upfront or reflex staining for Helicobacter pylori (HP) on gastric biopsies has been increasingly scrutinized. In addition to detection rates of HP, more rapid turnaround times (TAT) are often cited as an argument for this practice. Although limited studies have examined the effect selective versus reflex staining has on the detection rate of HP, the impacts on TAT of gastric biopsies have not been extensively reported. In this study, we sought to examine the influence cessation of upfront HP immunohistochemical (IHC) staining had on our institution's gastric biopsy TAT.
Design: We reviewed gastric biopsy reports collected over a 12 month period including the 6 months preceding (reflex period) and 6 months following (selective period) the cessation of reflex HP IHC. Cases that were limited to targeted biopsies of polyps or masses were excluded. Data regarding the use of HP IHC and TAT were recorded, with the latter defined as the number of business days (d) that elapsed between date of collection and date of report finalization. If HP IHC was reported as an addendum, the date of addendum finalization was considered the end point.
Results: A total of 2451 gastric biopsy reports were retrieved; of these, 1258 were from the reflex period and 1193 from the selective period. The mean TAT for the reflex period was 1.9 d (± 1.2; range: 1-14). Conversely, the mean TAT for the selective period was 2. 
University of Pittsburgh Medical Center
Background: Pathology reports are the main modality for communicating results to other physicians. No data has been generated related to interpretations of pathology reports or comfort wording or reading them across multiple U.S. academic institutions.
Design: Anonymous surveys were completed at three major U.S. academic institutions by 18 practicing staff pathologists, 12 pathology residents, 53 staff clinicians and 50 resident/allied health professional clinicians at five standard tumor boards. All participants rated % certainty associated with 7 terms: "diagnostic of", "consistent with", "we favor", "suggestive of", "suspicious for", "compatible with" and "we cannot rule out". Pathologists answered 2 questions related to the ability to clarify a diagnosis using a comment and comfort wording pathology reports. Clinicians answered questions on how often they read a pathology report comment, if they find the comment helpful, and how comfortable they are in reading pathology reports
Results: A wide range in % certainty was found for each of the 7 diagnostic phrases. For both clinicians and pathologists, "Diagnostic of" demonstrated the best agreement, while % certainty for "compatible with" ranged from 0% to 100%. Both staff and resident clinicians showed wide variability in interpreting the phrases, with residents reporting an even broader range of responses. Staff and resident pathologists are more similar in interpretation. The majority of staff clinicians are "very comfortable" reading a pathology report, while only 8% of resident clinicians are "very comfortable" reading a pathology report. 65% of staff clinicians report "always" reading the comment, yet only 20% "always" find the comment helpful. Less than half of resident clinicians "always" read the comment, and only 16% of resident clinicians "always" find the comment helpful. For staff pathologists 50% feel "very comfortable" in wording a pathology report. In contrast, only 18% of resident pathologists feel "very comfortable." Compared to staff pathologists, a greater portion of resident pathologists believe a comment can only "sometimes" clarify a diagnosis.
Conclusions:
The understood level of certainty for diagnostic phrases varies widely amongst pathologists and clinicians. The phrases "diagnostic of" and "consistent with" have the strongest agreement in meaning. The weakest agreement is "suspicious for" and "compatible with." Efforts to standardize diagnostic terms may improve communication. University of Oklahoma HSC Background: Molecular testing of solid tumors relies upon the proper selection of malignant cells in a background of inflammatory, necrotic or normal epithelial/stromal cells. Tumor cellularity must be above the assay's lower limit of detection as testing suboptimal areas can lead to false negative results.
Design: We evaluated 47 cases submitted for KRAS (n=18) and/ or BRAF (n=33) testing from May 2017 through August 2017. Two molecular pathologists independently reviewed 44 of 47 H&E slides and estimated tumor cellularity in the areas selected by the submitting surgical pathologists as well as areas selected by the primary molecular pathologist. We determined interpathologist variability of cellularity estimates and reviewed corresponding pyrosequencing results for 12 BRAF+ and 6 KRAS+ cases.
Results: There was high precision between molecular pathologists in estimating tumor cell burden (Figure) . Their estimates averaged within 11% of each other (standard deviation 9%). Likely tumor cellularity percent were predicted from pyrosequencing results. Mutant allele frequencies below 50% were assumed to be heterozygous, but mutant frequencies above 50% (2 BRAF+ melanomas) indicate mutant allelespecific imbalance with loss of heterozygosity or gene amplification.
Our results suggest more accurate estimates for BRAF+ cases, which tend to be more homogeneous histologically (Figure) . Our BRAF+ cases included 7 melanomas, 2 papillary thyroid carcinomas, 1 colon adenocarcinoma, 1 glioma, and 1 langerhan cell histiocytosis (Figure) . In contrast, our molecular pathologists may have underestimated cellularity for KRAS+ colon adenocarcinoma cases that tend to have greater inflammation.
Our molecular pathologists identified 12 cases (27% of cases with dual-review) where the surgical pathologist selected areas with predicted ≤20% cellularity. Unchanged, these selections could lead to false negatives. Our molecular pathologists made significant changes to the original selections and detected mutations in 9 of these cases.
Conclusions: Our findings suggest that our molecular pathologists were very conservative when evaluating H&E slides for molecular testing, which is preferred to overestimating cellularity. Greater awareness of the pre-analytic factors that impact molecular testing may improve accuracy of pathologists' tumor cellularity estimates and reduce false negative results. Additional correlation studies on tumor cellularity estimates and mutant frequencies would also be helpful. Design: 60 axillary lymph node H&E GS were scanned at 20x (Aperio Scanscope AT Turbo Leica). They included 31 nodes with metastatic breast carcinoma (19 micrometastases, 7 ITCs, 5 macrometastases) and 29 nodes negative for carcinoma. The original diagnoses were assigned based on careful review and measurement with ocular micrometer by two authors (NH and KJ). All metastatic foci were visible on H&E (i.e. did not require immunohistochemistry). Three pathologists (A, B and C) reviewed the set of 60 GS and DS with a 3-week washout period in between. Each slide set was de-identified by assigning random study numbers. A brief tutorial of the DS software was provided. For each slide, lymph node status, size of metastatic foci and time expenditure (for the last 10 slides) were recorded. A questionnaire asking about confidence with rendering diagnoses on WSI followed. Rate of agreement between GS and DS diagnoses for each pathologist was reported as an intraobserver agreement, and the rate of concordance between pathologist's diagnosis and original diagnosis was defined as diagnostic accuracy.
PREVIOUSLY PUBLISHED
Results: Table1 shows results of GS and DS for Pathologists A-C. Average time expenditure was 2:20 minutes per GS and 2:39 minutes per DS across pathologists (p=0.35, Paired t-test). Average measurement for largest metastatic focus was 2.1 mm for GS and 2.0 mm for DS (p=0.04, Paired t-test). Pathologist A felt the most confident and Pathologist C the least confident to make the diagnosis on DS. Background: Routine review of surgical pathology cases is believed to be a good method to reduce interpretive diagnostic errors. Therefore, we evaluated the impact of consensus conference in daily practice of surgical pathology in Taiwan.
Design: We retrospectively studied our archives of amended surgical pathological reports in Kaohsiung Veterans General Hospital in Taiwan between 2003 and 2014. Daily consensus conference for selective cases (first diagnosed malignant cases and difficult cases) with 5-8 pathologists was started since 2006 before sign-out.
Results: A total of 358,835 surgical pathological reports and 467 (0.130%) amended reports were found between 2003 and 2014, including 77 (0.021%) harmful (defined as delay diagnosis or therapy, or patient with consequences) interpretive diagnostic errors during this period. The harmful interpretive diagnostic error rates in 4 equally divided time periods (2003-2005, 2006-2008, 2009-2011 and 2012-2014) were 0.035%, 0.022%, 0.011%, 0.020%, respectively, and the data showed significant error reduction (p= 0.022) since daily consensus conference begun in 2006.
Conclusions:
We proposed this quality assurance model as an effective tool for reducing harmful interpretive diagnostic error, particularly in the areas where subspecialties are not so common. edition. Categories T1 and T2 are no longer applicable to LAMNs. Acellular or cellular mucin in the subserosa and serosa are classified as T3 and T4a, respectively. In this study, we evaluated the effect of these criteria on the accuracy and completeness of LAMN diagnoses in our practice.
Design:
We retrospectively identified all LAMNs received in our institution over a 17-year period. The reports were reviewed for mention of mural, subserosal, and serosal extension of mucin and epithelium, and T category. We reviewed the slides to evaluate these features and determine the T category according to the AJCC 8th edition manual.
Results: Study cases included 74 LAMNs. Pathology reports lacked mention of one or more of the features enumerated in 18 of 31 cases (58%) prior to and in 15 of 43 (35%) cases after implementation of the AJCC 7 th edition in 2010 (Table 1) . A T designation was originally reported in 14 (19%) cases, which were originally classified as Tis (n=7), T1 (n=1), T2 (n=1) or T4a (n=5). These were re-classified as Tis (n=5), T3 (n=2), or T4a (n=7) using the AJCC 8 th edition criteria. Two cases originally diagnosed as Tis were re-designated as T4a. Overall, 10 out of 15 (67%) T4a cases were either not assigned a T designation or were originally assigned a lower T category, resulting in absence of critical clinical information. Cases with obliterated subserosa and tumor <1mm from the serosa can make application of the 8 th edition T3 category challenging (n=7, 9%). Assigning T4a was problematic when organizing mucin was associated with attenuated, denuded, and/or poorly oriented sections (n=4, 5%). Design: Seventy-five consecutive invasive breast carcinoma core biopsies were evaluated in this study. Ki-67 staining was performed on formalin-fixed paraffin-embedded (FFPE) tissue sections using Ventana monoclonal antibody (clone 30-9) with heat induced epitope retrieval. Three dedicated breast pathologists blinded to the original Ki-67 value estimated the overall average score across the sections including the hot spots using a schematic diagram available from CAP for scoring of ER and PR stains. These slides were digitally scanned using Aperio Scanscope AT Turbo. Representative invasive tumor regions were manually selected using Imagescope software and quantitative analysis was performed using Aperio Nuclear algorithm. Inter-rater reliability among the pathologists was measured using intra-class correlation coefficient (ICC) and the ratings between image analysis and each pathologist was evaluated by Bland-Altman method.
Results: The inter-rater reliability was 0.859 (95%CI: 0.802-0.903), which demonstrates excellent agreement among the three pathologists. When comparing image analysis versus visual estimation by the three pathologists, the bias (mean difference) was -6.537 (95%CI: -8.116, -4.957), -12.537 (95%CI: -15.450, -9.264) and -15.137 (95%CI: -17.998, -12.276); all comparisons were statistically significant (p<0.05).
Conclusions: Visual estimation of Ki-67 by pathologists using a standard guide can minimize subjectivity. Image analysis and visual estimation showed statistically significant variation in this study. Further investigation is needed to determine the reasons for the variation, including possibly modifying parameters in image analysis that may lead to better concordance. Background: Vulvar biopsy interpretation and reporting, particularly of vulvar dermatoses, can be challenging. We questioned whether a prospective consensus reporting of vulvar biopsies by surgical pathologists (SP) and dermatopathologists (DP) would improve overall diagnostic specificity and patient care.
Design: Consecutive vulvar biopsies between 1/1-6/30/2017 were reviewed prospectively by one of three gynecologic SP and one of three DP. Preliminary, independently generated, diagnoses were recorded and then shared in consensus review (SP+DP). A third pathologist adjudicated cases without consensus. The following data elements were collected for each case: division (SP/DP), age, site, clinical history, diagnostic category (neoplastic, inflammatory, both, other), preliminary diagnosis (SP/DP), final (consensus) diagnosis, adjudication needed (yes/no), ancillary tests, diagnostic discrepancy (major vs minor). A major discrepancy was defined as a diagnosis affecting patient care (increased surveillance, different treatment). A minor discrepancy was defined as differences in terminology that did not impact patient care.
Results: Eighty-four biopsies (48 SP, 36 DP) from 70 patients (mean age 53, range 17-85) were reviewed. Forty-two (50%) cases were neoplastic (N), 38 (45%) reactive/inflammatory (I) with the remaining (5%) showing both or other features. Clinical history was provided in 71 (84%) cases (SP 75%, DP: 97%); detailed clinical information (description of lesion, clinical differential diagnosis) was provided in 27 (56%) SP and 33 (92%) DP cases. Independent diagnoses were in agreement by SP and DP in 62 (74%) cases. Consensus review resulted in agreement in all cases; adjudication was needed in 6 of the 22 (27%) cases with initial diagnostic disagreement. Major and minor initial diagnostic discrepancies constituted 11% (Table 1) and 15%, respectively. Independent diagnostic agreement increased over time with a reduction in major (6 to 3) and minor (9 to 4) discrepancies between the first and second half of the study period. Ancillary stains were ordered in 32 (38%) cases. Memorial Sloan Kettering Cancer Center, New York, NY Background: The rise of precision medicine implies a steadily increasing demand for results in a steep increase in the number of diagnostic tests. This is especially true for immunohistochemistry (IHC) which serves as one of the main diagnostic pillars. Proper quality control for all diagnostic tests is mandatory and in IHC the field has moved to on-slide controls applied to all slides carrying test tissues. We previously developed a multi-tissue block method consisting of a carrier tissue, in which cores of other tissues are inserted. We now employed the CBMTB approach consisting exclusively of normal tissues to generate a universal on-slide control for automated IHC assays.
Design: Various tissues, shapes, and sizes for the carrier block as well as for the inserted tissues were tested. Cores were manually extracted/ inserted using standard derm punch devices (1.52mm). All IHC assay were performed on Leica-Bond-3 and Ventana Benchmark Ultra platforms. Tissues were prospectively collected for the generation of CBMTBs as tissue controls for IHC.
Results: Different CBMTB formats depending on the automated stainer platform were developed. Rectangular (14x6mm) as well as round (12mm) proved to be optimal formats for Leica-Bond and Ventana Ultra platforms respectively. The following tissue cores were manually inserted: 2mm: spleen (carrier), colon, skin; 1.5mm: lung, kidney, liver, testis, tonsil, and placenta. Manual generation of 1 CBMTB took <5 minutes. The present normal tissue CBMTB was employed to all our clinical IHC protocols and proved to be a suitable control for >85% of our more than 200 clinical routine IHC protocols.
Conclusions: CBMTBs consisting exclusively of normal tissues are ideal on-slide controls for a wide array of IHC protocols and antibodies. CBMTBs make ideal use of the entire block area with the carrier serving as scaffolding for the inserted tissues as well as a control tissue itself. CBMTB formats can be adjusted to the automated stainer platforms. Most importantly, instead of conventional single positive or negative control tissues, the present tissue combination generated distinct staining patterns for each antibody thus increasing significantly the quality control of IHC processes. Results: The overall ICC among the four reviewing pathologists was 0.613 (good). Clinically significant discrepancies between the group consensus for each case and the original diagnoses were 32%, while individual pathologists ranged from 21% to 42%. In general, increasing experience was associated with lower discrepancy rates and a greater tendency to downgrade diagnoses. After a period of washout (>1 month), the study pathologists will review the glass slides to control for intraobserver variability between digital and glass slides.
Interobserver Agreement in Assessment of
Conclusions: ICC on digital slides is comparable to published previously published rates of agreement for Barrett's esophagus on glass slides, which suggests that digital pathology is adequate and practical for intradepartmental and interinstitutional consultation needs. 
University of Iowa Hospitals and Clinics
Background: Donor liver frozen section (DLFS) assessment is a widely used and accepted tool in graft selection. DLFS specimens are often viewed after hours, which shoulders fellows and pathologists with variable expertise with the responsibility of frozen section evaluation and reporting. We sought to determine the interobserver reproducibility of DLFS assessment among pathologists with varying levels of specialty training.
Design: 25 consecutive DLFS cases were reviewed blindly by 11 observers, including 4 gastrointestinal (GI) fellowship-trained pathologists, 3 practicing surgical pathologists without a prior GI fellowship, and 4 surgical pathology (SP) fellows. Percentage of steatosis, degree of portal inflammation, degree of inflammatory activity, stage of fibrosis, and overall impression were assessed. Concordance was estimated using the interclass correlation coefficient (ICC). Conclusions: 1. Observers demonstrated substantial agreement for degree of steatosis. This is reassuring, as macrovesicular fat content is one of the most important criteria in predicting allograft viability.
2. Assessment of fibrosis, which is especially important in allograft livers after cardiac death, was less reproducible with only fair to moderate agreement.
3. Observer experience does not appear to impact ICC significantly. Background: Workload equity in the Cytopathology Division was previously established by quarterly workload reviews and consensus negotiations by faculty within the Division (Table 1) . In search of a more objective method, RVU or modified RVU-based methods had been considered previously but as many studies have pointed out are suboptimal for workload evaluation, especially in cytopathology. Our goal was to evaluate the Royal College of Pathologists (RCP) guidelines on staffing and workload for histopathology and cytopathology departments (4 th Ed) in an attempt to find an objective metric by which to analyze workload equity within our Cytopathology Division.
Design: In our Division, we have 7 cytopathology service rotations that need to be covered daily by cytopathologists. These rotations vary from direct patient care in pathologist-performed Fine Needle Aspiration (FNA) clinic and Rapid On-Site Evaluation (ROSE) during radiology FNA procedures to exfoliative cytopathology sign out. Additionally, not all cytopathology faculty cover all 7 services. Using RCP guidelines, we reviewed all cytopathology cases during academic years 2015-2016 and 2016-2017 and assigned RCP points for each case. Our institution has an active pathologist-performed FNA clinic and uses ROSE routinely. Point assignment for these activities was determined using an internal time study and developing a point system based on those results, as suggested in the RCP. These point assignments were then used to compare RCP workload distribution with our previous consensus workload. FNA clinic service (rotation A) in 2015-2016 was set as a gold standard of a day's work, which corresponds to 62.71 RCP points.
Results: RCP point assignments showed a similar curve of distribution for each cytopathology rotation as previously scheduled ( Figure  1 ). However, areas of imbalance were identified. In the 1st phase of addressing the imbalances, the credit for rotations D and G were traded. By using telepathology ROSE, we redistributed some cases from rotation E to rotations B and F. This brought B and F workloads closer to the gold standard and resulted in a decision to decrease service credit for rotation E to 0.7 ( Figure 2 ). As ongoing process improvement, we are using RCP points to further make appropriate changes.
Rotations
Credit (day/rotation)
Conclusions: RCP is an objective metric by which to assign workload equity across various services, especially in cytopathology where there is abundant rotation-specific diversity. Background: The American College of Gastroenterology (ACG) published updated practice guidelines for the management of Barrett's Esophagus (BE) in January 2016 (e-pub in November 2015) that introduced a length requirement (> 1 cm) and advised against performing biopsies of normal-appearing gastroesophageal junctional (GEJ) mucosa. As these guidelines become incorporated into clinical practice, the number of GEJ biopsies should decrease. Our gastrointestinal (GI) pathology division worked with several gastroenterologists to create a note that is added to all reports from biopsies labeled as GEJ that references the ACG 2016 guidelines. To assess compliance, we evaluated the number of GEJ biopsies over a one-year span pre and post guideline publication, including an eightmonth grace period after publication to allow for adaptation. The note was implemented following this eight-month grace period.
Design: The pathology database was searched for all GEJ biopsies one year prior to the e-pub date of the new practice guidelines (11/3/2015) as well as an additional year following the eight-month grace period allowing for acclimation. Follow-up biopsies for cases that had our note were examined to determine if the note helped remind clinicians to biopsy the distal esophagus rather than the GEJ.
Results: Whereas 837 GEJ biopsies were received for the year prior to the updated guidelines (4,551 total esophagogastroduodenscopies [EGDs]), 869 were received for the year following the eight-month grace period (4,545 total EGDs). 145 patients were reported with our note with seven having follow up GEJ/esophageal biopsies. Of those seven, five had GEJ biopsies (one of which included many other sites along the esophagus for mapping) while two had distal esophageal biopsies only. There were no cases of dysplasia or carcinoma among the GEJ samples.
Conclusions:
The ACG has recommended that biopsies for BE should only be performed when salmon colored mucosa extends ≥ 1cm from the GEJ. Furthermore, the ACG has strongly recommended that normal Z-lines or Z-lines with less than 1cm of variability should not be biopsied. Our study shows that the recommendations have yet to be well-implemented in daily practice as endoscopists continue to biopsy the GEJ. Quality metrics have begun and will continue to play a large role in both the evaluation of physicians as well as reimbursement. Coordination and feedback between pathologists and clinicians will increase the cost effectiveness of care that we provide to our patients. Background: Healthcare reform imposes a pressing need for efficiency and cost-effectiveness. However, changes are difficult. In addition to psycho-social inertia, concerns about the risk to patients and professional liability also contribute to strong resistance. We report how we effectively overcame resistance and implemented desired changes in reducing specimen oversampling.
Design: Historically, oversampling of breast cancer case in our institution resulted from surgeons dividing a tumor resection case into multiple parts, and pathologists taking an excessive number of samples from each part. Strong resistance to changes in such practices was anticipated from three main stake holders -pathologists, surgeons and pathologist assistants. We took a structured approach to overcome resistance and implement the changes: 1) Collate data from 3 different sources for evidence-based argument: our tissue sampling data to illustrate the need to change, information from peer institutions to create the sense of "social approval", and relevant/credible scientific literature.
2) Spell out key components of the project: Purpose, Plan, Process and Procedure (4P's). Flowchart and diagrams were created for effective communication and implementation guidance.
3) Set specific criteria for implementation: Actionable, Achievable, Accountable, Assessable and Amendable (5A's).
Results:
/ case afterwards (P=0.004), and for lumpectomy alone, the reduction was from prior 29.5+19.9 to 25.5+9.5 (p=0.005). Goals were met with an estimated savings of >$60K/year. No increase in tumor detection error was detected.
Conclusions: Most resistance to change is psycho-social and cultural. A structured approach with a clear goal based on tangible data, a detailed plan and process are effective means to overcome resistance to change. Using the short set of implementation criteria (i.e. 5As) is a pragmatic strategy to achieve the project goal. The approach is applicable to other similar operational scenarios. Background: Internal reviews of the pathology material for incoming patients with previous diagnoses are intended to reduce clinically significant errors, and are standard of care at tertiary medical centers. This safety net, however, is not without cost; time and monetary investment are incurred by both receiving and sending institutions. This study investigates the discrepancy types and rates for prostate needle core biopsies between our institution (U) and referring institutions (RU).
Design: Retrospective analysis of 428 consecutive prostate needle core biopsies received for review or consultation by our institution, over 95% of which had all parts and stains reviewed. Each case was analyzed for discrepancies in Gleason grade and Grade group (GG) assignment, histotype, tumor extent, extraprostatic extension (EPE), seminal vesicle invasion (SVI), perineural invasion (PNI), and lymphovascular invasion.
Results: Overall, 49.8% of cases had at least one discrepancy, and 6% had more than one [ Table 1 ]. Grading disagreements were identified in 17.3% of total cases, 81% of these cases resulted in an increased Gleason grade. Ten cases (2.3%) changed by two grade groups. Radical prostatectomies (PR) were available for 14 cases with GG change: 11 cases had a GG which was most consistent with the revised biopsy GG assigned by U, 2 cases had GG more similar RU and 1 patient had clinical progression with intervening biopsy. Histotype underreporting was identified in 12 patients: 10 cases with ductal adenocarcinoma, 1 case with small-cell neuroendocrine differentiation and 1 atrophic adenocarcinoma. Number of cores involved by cancer was divergent in 70 cases (16.4%), and not documented in 52 cases (12.1%). Stage was increased by our institution in 15 cases (3.4%), including one consult case (a deferred diagnosis), which our institution classified as cancer. EPE or SVI were detected on review in 14 cases (3.3%). PNI was documented as absent by RU and reclassified as present in 25 cases (5.8%); the opposite occurred in 7 cases (1.6%).
Conclusions:
The investment into reviewing or consulting is important due to the high rate of differing diagnoses that are found between referring institutions and tertiary centers. Patient treatments rely on standardized reporting, which will continue to evolve and become more nuanced in the future. 
Design: Six known carcinoma cell lines (breast, lung, colon, pancreas, kidney, and uterine cervix) were obtained from American Type Culture Collection. Cell blocks were constructed from each cell line. Cell pellets containing a mixture of equal proportions of the 6 cell lines were first fixed in 10% neutral buffered formalin for 8 hours and then decalcified in Decalcifier B (Fisher Healthcare, item #23245683) for the following durations: 0 minutes (no decalcification), 30 minutes, 60 minutes, 3 hours, 6 hours, 1 day, 3 days and 1 week. Following decalcification for these various durations, PD-L1 (Ventana SP263 clone, prediluted) staining was performed on these sections using the Ventana Ultra staining platform. Complete or partial membranous staining was considered positive. The percentage of tumor cells stained was recorded, with a 5% incremental increase, and compared to the sample with no decalcification.
Results: Approximately 30% of the tumor cells in the sample with no decalcification showed strong membranous staining. Regardless of the decalcification time, all decalcified samples demonstrated similar staining results (strong membranous staining in 30% of the tumor cells). Microscopic photos of the samples are shown in Figures 1A (no  decalcification) and 1B (1-week decalcification).
Conclusions: Our preliminary results using cultured cancer cell lines demonstrate that a prolonged decalcification of 1 week has little negative impact on the detection of PD-L1 expression when using the Ventana SP263 clone. Background: Upper gastrointestinal tract endoscopy is a common outpatient procedure performed due to diverse indications. Frequently, gastric mucosal biopsies are taken for subsequent histopathologic evaluation. Current literature shows a variable degree of concordance between endoscopic and histopathologic findings. We aim to study the spectrum of histologic findings seen in gastric mucosal biopsies and their concordance with various endoscopic findings.
Hit or a Miss: Histopathologic-Endoscopic Correlation in Gastric Mucosal Biopsies
Design: In this IRB approved study, we retrospectively reviewed pathology database to identify gastric mucosal biopsies performed in adult patients (age range: 18-99 years) from 01/01/2016 to 08/31/2016. The corresponding clinical and endoscopic findings were retrieved from electronic medical record.
Results:
The study included 566 gastric mucosal biopsies taken from 520 consecutive patients, comprising of 311 females (52.3±13.8 years) and 209 males (55.3±14.1 years). Endoscopic findings were broadly classified into: normal (27%), inflammatory changes which included erythema, granularity, and edema (48%), polyps (9.7%), ulcer/erosions (5.6%), nodules/papules (3.5%), atrophy (1.9%), mass (1.2%), enlarged gastric folds (1%) and miscellaneous (2.1%). The histopathologic findings corresponding to the major bulk of the endoscopic findings are tabulated in Table 1 . Additionally, of the 7 biopsies diagnosed endoscopically as masses, 4 (57%) showed a neoplastic process (3 adenocarcinoma and 1 lymphoma) and 3 showed inflammatory/hyperplastic changes with or without granulation tissue, suggesting proximity to a mass lesion. 
H. pylori -Helicobacter pylori; PPI -proton pump inhibitor
Conclusions: Less than half (43%) biopsies with normal endoscopy showed no pathologic alteration (NPA) on histologic examination and were concordant, while the remaining 57% showed positive findings including 3.3% biopsies with Helicobacter pylori (H. pylori) associated chronic gastritis. All these 3 patients had clinical symptoms of epigastric pain, and one of them also had a history of recurrent H. pylori with resistance to treatment. Remarkably, 29% of the biopsies with inflammatory-type endoscopic appearance also showed NPA. In our study, H. pylori positive gastritis most commonly presents as inflammatory changes on endoscopy, however can also present as ulcer, nodules/papules, prominent folds and even as normal endoscopy. Lastly, while some endoscopic findings (e.g., masses) are highly concordant with a positive histopathologic diagnosis, other endoscopic findings are associated with a varied spectrum of histopathologic findings. The Ohio State University, Columbus, OH Background: With the advent of the first FDA-cleared digital pathology system it will be paramount to create and optimize Quality Assurance (QA) processes. Our institution is retrospectively scanning slides from every cancer case created at our Comprehensive Cancer Center histology laboratory. We scan all slides in each cancer case except 1 st cut frozen sections, unstained slides, smears, re-cut H&E made with IHC stained slides, control only slides and slides for which there is no label. The facility is running seven (7) high-throughput slide scanning instruments 24/5 at an average rate of 3,400 whole slide images (WSIs) each day. Two different QA procedures have been in place for over 180,000 retrospectively scanned.
Design: Process 1: Scanner data is reviewed for each slide at the end of every run and observed issues are logged and reported. Resultant graphs are updated daily and trends are monitored weekly. Process 2: One percent (1%) of all WSIs are manually inspected at a minimum of three magnifications including 5x, 20x and 40x. Elements reviewed include Case ID-Label matching, ROI capture of all tissue, blurriness/ focus and a quantitative scoring system is applied. At 20x and 40x, five (5) random areas determined to be of interest (tumor, gland, areas stained with IHC or special stains, etc) and a point is awarded for each defect-free area with a total possible score of 10.
Results: Over a total of 180,000 WSI the Pass Rate for our QA process is 97.15% with an average QA Score of 9.40 at a 1% review rate over a 4-month scanning period from May 15 th through September 12 th . Process 1: 73.1% of the slides which failed the QA process scored 0 of 10. Process 2: 26.9% scored more than 0 but less than the predetermined threshold QA Score of 8. The average score was 6.50. The variance of failure between the 7 scanners ranged from 1.2% to 7.2% with an average of 2.98% of the reviewed slides.
Conclusions: Determining and monitoring the maintenance of our desired level of quality for WSIs is an essential component for the success of digital pathology. Now with large volumes of QA data from a production scanning facility we can share our process and findings which may become a model for all future large and small volume digital pathology facilities.
Digital Pathology Rescan Rates and Common
Errors Evaluated over 150,000 Whole Slide Images The Ohio State University, Columbus, OH Background: In 2017, the FDA has allowed the marketing of the first whole slide imaging (WSI) device for primary diagnosis. As adoption of slide scanning is expected to increase, our team has been ramping up our scan volumes to thousands of retrospective slides per dayaveraging over 13,000 per week, and studying rescan rates and common errors. Our experiences running multiple slide scanning instruments in a high-volume facility allow us to collect these data and share our unique experiences.
Design: Seven (7) slide scanners are monitored daily for 85 consecutive days (17 five-day work weeks) for WSI defects including failed ROI detections, slides skipped, slides dropped by the slide handler, tissue not detected, failed bar code reads and other observed faults. Each fault is classified into one of five categories for tissue not detected, barcode errors, ROI errors, slides lost or other. The total scanning errors and bar code error rates are recorded and monitored weekly for over 130,000 WSI acquisitions across each of seven slide scanning instruments.
Results: 129,716 WSIs were acquired and a total of 1,522 errors were recorded representing 1.07% of all scans. The range of observed errors was 0-16.5% (45 of 273). The error rate reduced from 3.4% (n=5231) in the first three days of scanning to 1.2% in the most recent 3 days (n=6725) across all seven scanners. 38.9% of errors were no tissue scanned and 44.1% were barcode errors. The remaining three categories of errors represented 0.19% of all slides scanned and 17.0% of all errors. Of all slides submitted for rescanning 96.6% were successfully rescanned. Of all slides submitted for rescanning following a barcode error 71.0% were successfully read on the slide scanning instrument. Conclusions: Tracking errors rates for WSI acquisitions over time has helped our facility streamline and optimize operations. Recording our findings has also demonstrated, that with our processes, errors can be monitored and corrective action can be swift and effective. These findings ensure the slide scanning device manufacturers, in tandem with dedicated and experienced slide scanning facility staff, can safely and effectively acquire WSIs sufficient to meet the near term needs of prospective scanning for primary digital diagnosis. We describe the practical application of these guidelines in Cytology using a stepwise approach of identifying the antibodies for validation studies, using resection specimens to generate "test" cytology cell blocks (CCB) and exploring the effect of different fixatives (alcohol vs formalin) on the IHC results against the gold standard of formalin fixed paraffin embedded histology material.
Design: We identified the specimens on which IHC studies are most frequently performed and selected a panel of antibodies (CK7, CK20, CK8/18, CDX2, S100, Synaptophysin, CD56, PAX-8, AE1/3, p63, p40, TTF-1, Ki-67) to test using 10 consecutive surgical resection specimens. All antibodies had previously been validated in histology material with >90% concordance using morphology as the reference gold standard. CCBs were created by plasma thrombin method and IHC was performed as previously validated for histology material. The results of the validation study scored percentage of lesional cells staining in the histology and cytology material in quartiles (0-25%; 26-50%; 51-75% and >75%). The CCBs served as both positive and negative control; the negative control being the resident benign population of cells.
Results: IHC studies on CCBs performed equally well with alcohol and formalin fixed cells when compared with reference histology material. There was broad concordance within two quartile intervals of the proportion of cells staining in the CCBs and histology material. CDX2 and synaptophysin did not perform well on CCBs. As CK19 and CD56 were acceptable substitute antibodies, we elected to eliminate CDX2 and synaptophysin from our list of CCB validated antibodies.
Conclusions: Cytology cell block material generated from plasma thrombin method performed equally well whether the cells were fixed in formalin or alcohol. Future innovations on availability of cell cultures prefixed in alcohol or formalin and automation of cell block processing would minimize preanalytic variables allowing laboratories to share validation sets. Design: Both the assays were compared in different settings. Patients in the FOCUS grant from the ED were tested by Abbott, patients from the labor and delivery by Alere and all other hospital patients were tested by Abbott. As per the 2014 CDC guideline a FDA-approved antigen/ antibody combination immunoassay is used for initial screening; if nonreactive no further testing was done, if reactive then the specimen was tested with FDA approved antibody immunoassay, if reactive by both it was interpreted as positive. Specimens reactive on screening and nonreactive/indeterminate on the antibody immunoassay were tested by FDA approved HIV-1 Nucleic Acid Test.
Results: Of a total of 24,743 screening tests; 39 were reactive by Alere and 160 by Abbott. Alere had 16 (0.5%) and Abbott had 29 (0.13%) false positives in total. Before the grant, 17/10,191 tested by Abbott (0.1%), and 13/1818 (0.6%), tested by Alere did not confirm positive and were reported as false positive. After the grant Abbott was used for screening 4208 patients from the ED, 5 (0.11%) were reported as false positive. With Alere 3 /410 (0.73%) false positives were reported from the labor and delivery. The Abbott assay used to screen all other patients in the hospital, had a false positive rate of 7/2972(0.23%) patients. Some of the patients on repeat testing, on different dates produced the same results. The positive predictive value was 69% for the Alere test and 80% for the Abbott assay. The specificity remains high, 99.4% for Alere and 99.8% for Abbott.
Conclusions:
The Alere assay seems to provide a greater number of false positives as compared to Abbott. The specificity of both the assays remains quite high and is comparable. Even though the assays were used in different hospital settings with different demographics, Alere had more false positives. In this study negative tests by rapid screening were not verified. Children's Hospital Los Angeles Background: As precision medicine becomes a standard model of health care, molecular testing has become part of routine diagnostic pathology. However, the heterogeneity of tumor cells, the presence of inflammatory cells, multinucleation, and the infiltration of tumor cells into healthy tissue may confound tumor cell DNA contribution in genetic/molecular analysis. Providing reliable and sufficient material for an accurate molecular diagnosis is essential. Here we suggest tumor nucleated density, quantified as a "nuclear score," as a visual (and eventually computational) parameter to screen tissue prior to molecular testing.
Design:
We retrospectively analyzed 107 surgical cases for which tumor content (percent tumor), surface area, and tumor nucleated density ("nuclear score") were tabulated at the time of light microscopic review, prior to molecular testing. Nuclear score is assigned based on the density of tumor nuclei within a sample on a scale of 1 to 10. The nuclear score scale was validated in a small set of cases by softwareassisted manual cell count and calculation of surface area (Aperio ImageScope). We compared each parameter to DNA yield to evaluate the separate metrics of visual assessment. We then created a novel worksheet for pathologist tissue screening including visual guides for surface area and sample images for nuclear scoring, prepared from representative cases.
Results: Our analysis indicates that, as a standalone metric, nuclear score is more closely correlated to DNA yield than percent tumor or surface area. Visual estimation of nuclear score was improved after introduction of the screening worksheet with visual references.
Conclusions: Tumor nucleated density scoring can be utilized as a screening parameter for specimens undergoing genetic/molecular analysis. Furthermore, assessment of nuclear score can be assisted by a visual prompt without introducing bias. Using nuclear score in combination with percent tumor and surface area, pathologists can more readily determine if a given specimen meets requirements for molecular assays. Routine evaluation of nuclear score can also prompt a histology laboratory to prepare a greater volume of material for tumors of low cellularity. With integration of image analysis algorithms, nuclear score may be a promising candidate metric for automated tissue screening using whole slide imaging. Jacksonville, FL Background: Neoadjuvant chemotherapy followed by resection is the mainstay therapy for resectable distal esophageal (DE) and gastroesophageal junction carcinoma(GEJ). Although pre-op imaging or gross examination of resections may not reveal any lesion, microscopic examination may show residual carcinoma. Presently, there is no uniform protocol among institutions for evaluating these specimens, but in our practice we submit the entire area of known tumor site in these cases. In this study, we question the utility of complete examination of known tumor site in cases with no residual gross lesion.
Design: We reviewed all resected DE and GEJ at our institution (2010) (2011) (2012) (2013) (2014) (2015) (2016) , and the following parameters were recorded: Age, gender, pathologic findings including gross lesions (mass or ulcer), pathologic T-stage, treatment response (TR), lymph node status (LN) and available pre-op PET scan. Cases were grossed as follows: lesional area was submitted entirely in cases with visible lesion, and the entire known tumor site (reported biopsy site) was submitted in cases with no residual gross lesion.
Results: 81 cases were identified (19 females, 61 males) with mean age 64 (35-83 years). Complete pathologic response was seen in 30% of cases. Pre-op PET scan was performed in 67 patients, and 11 patients with PET+/reduced showed complete histologic response (TR 0). 8 patients has residual mass, all of which showed TR 2-3 with 50% lymph node metastasis. 33 cases showed ulcer, out of which 42% showed complete response. Conclusions: 75% of patients with no gross had residual tumor (30% were TR 2-3 and 20% with lymph node involvement). PET scan may provide helpful information about treatment response, but it might be negative (10 patients were TR 2-3). Thorough sampling of cases with no gross lesions is necessary for proper staging of these cases, and submitting the entire known/reported tumor site would be optimum. Design: VAF data were collected from a clinical NGS lab with three targeted amplicon-based oncology assays: a solid tumor and a hematologic malignancy panel (complete exonic sequences, 153-genes and 68 genes, respectively) and a reflex solid tumor panel (20 genes, "hotspots only"). 1228 samples were identified that had been sequenced more than once. VAF, read depth, and coefficient of variation (CV) of VAF were calculated for each combination of sample, panel and variant. Concordance among panels was evaluated orthogonally. For each combination, mean filtered allele frequency (VAF) and read depth were calculated as was CV.
Reproducibility of Variant Allele Frequency in Targeted Cancer Next-Generation Sequencing Assays
CV was plotted against both VAF and read depth and single/multiple regressions performed. Data were analyzed in aggregate and subdivided by type of variant -single nucleotide changes (SNVs) or insertions/deletions (indels).
The K-nearest neighbor (KNN) classifier algorithm was selected as a non-parametric classifier method with inputs of variant and total read depth. Output was post-hoc calculated CV for each variant (binary of above vs. below 10%).
Results: Orthogonal VAF data (between assays) were highly concordant (slopes 0.99-1.0, R-squared 0.98-0.99), suggesting that mean VAFs approach the "true" value in the specimen. R-squared values from multiple regressions of VAF CV against mean VAF and read depth ranged from 0.2 to 0.4. SNV vs. indel categorization did not increase R-squared values. Visual inspection of the linear regression indicated that CV could be narrowed with lower-limit cutoffs on VAF and read depth. Results are shown in Conclusions: In NGS assays, VAF often correlates with disease burden or clonal evolution. We show mean VAF is highly reproducible between sequencing panels with overlapping targets, and lower-limit cut-offs of read depth and allele frequency can be determined for any assay. Univ of Alabama at Birmingham, Birmingham, AL Background: Next-generation sequencing (NGS) is being increasingly used to obtain clinically actionable sequencing data in the field of oncology. As a result, laboratories need to deliver high quality sequencing data that is both sensitive and specific. Formalin-Fixed Paraffin Embedded (FFPE) Tissue is the main source of testing material for solid tumors. The DNA integrity number (DIN) obtained using the Agilent 2200 TapeStation measures DNA sample degradation and integrity after extraction. We compared the DINs of gDNA extracted from FFPE tissue using the pinpoint method versus punching the tissue block directly and assessed the effect of the DIN on quality control (QC) metrics obtained from NGS assay using the Agilent Haloplex HS custom panel. Haloplex HS utilizes unique molecular barcodes, which eliminates duplication from single DNA by PCR and only analyze "unique" sequence reads.
Design: DNA was extracted from FFPE tissue using the pinpoint method (76 cases) and punching the tissue block directly (124 cases). DIN obtained by TapeStation and QC metrics of NGS including percentage of unique reads on target and percentage of positions with more than 100 reads were compared. A t-test was used for statistical analysis between the two methods. Correlation analysis was used to assess trends in NGS QC metrics in relation to DIN.
Results: Tissue punches had a significantly higher mean DIN (6.18 ± 0.69) vs. pinpoint extracted tissue (5.08 ± 0.82) (p<0.0001). There was a positive correlation between DIN values and percentage of unique reads on target (r=0.60, p<0.0001) (Fig. 1) and between DIN values and percentage of positions with more than 100 reads (r=0.62, p<0.0001) (Fig. 2) . Overall, sequence QC metrics tends to drop dramatically on the samples with DIN below 4.0.
Conclusions: Our study demonstrated that the samples obtained by punching the tissue block directly yielded a less degraded DNA (higher DIN) and subsequently higher NGS QC metrics than the commonly used method of pinpoint extraction from unstained slides. This is important because a higher DIN appears to lead to more reliable sequencing results. Background: Funnel plots (FPs) yield information similar to kappavalue based inter-rater comparisons, allow one to easily assess pathologist call rates (PCRs) in a large number of cases, and assess for possible diagnostic bias. Next Generation Quality (NGQ) is an iterative, data driven, continuous improvement process characterized by on-going measurement, intervention and re-assessment. Prior work suggests high inter-rater variability in the PCRs of SSA in relation to tubular adenoma (TA).
Design: All colorectal polyp specimens (CRPS) reports were analysed over a two year period (Sep '15-Aug '17) at one teaching institution. PCRs were extracted using a validated hierarchical free text string matching algorithm (HFTSMA) and visualized using funnel plots centered on the group median call rate (GMCR). After one year pathologists were informed of their baseline SSA call rate (CR) in relation to the group, and in Jan '17 there was a group case review/open discussion of ~40 sequential cases signed as SSA with a gastrointestinal pathology expert.
Results: The first and second year had 3656 CRPS/133 SSAs and 3398 CRPS/136 SSAs respectively. 400 reports/CRPS were randomly selected and audited and no categorization error for SSA was identified. The raw SSA PCR (for the 10 pathologists interpreting >250 CRPS) mean/median/stdev/min-max in the first and second year was 3.9%/3.7%/2.8%/0.0-7.9% and 4.1%/3.8%/2.4%/0.8-8.7% respectively. FPs for the first and second year showed 6/4 and 3/1 P<0.05/P<0.001 pathologist outliers respectively in relation to the GMCR for SSA. FPs for the first and second year for TA showed 0/0 and 0/0 P<0.05/P<0.001 pathologist outliers respectively in relation to the GMCR.
Conclusions:
FPs are similar to control charts described in the context of NGQ. Observational data can be used to calculate PCRs and generate hypotheses about reproducibility. Targeted expert-led review may help pathologists calibrate their CR, and follow-up data allows reassessment. Variation in SSA CR still remains high in relation to TA, and on-going re-assessments are planned to determine the change durability/progress. Use of NGQ will be expanded to include a neighboring institution in the future, to assess whether it can be done on a larger scale. University of Pennsylvania, Philadelphia, PA Background: The recent accelerated FDA approval of pembrolizumab for site agnostic use in patients with unresectable or metastatic mismatch repair deficient (dMMR/MSI-H) solid tumors has intensified interest in identifying these cancers. Pembrolizumab shows a high response rate as well as durability of response in advanced cancer, and is currently being used as a last line treatment. This has resulted in increased requests for immunohistochemical testing (IHC) at our institution to evaluate for dMMR cancers. We present an analysis of MMR IHC requests and the application of those results for patients at our large cancer center.
Design: Cases were identified from a database search for clinician placed MMR IHC requests from 5/1/17 to 8/23/17. The same period during 2015 and 2016 was also evaluated. Chart review was performed for each patient to determine their primary diagnosis, location and presence of stage IV disease, whether they were being treated with pembrolizumab, and if so whether they had any immunotherapy related adverse events (irAEs). Patients with pulmonary non-small lung cancer, melanoma, primary colorectal cancer and those without stage IV disease were excluded from the study.
Results: Clinician requests for MMR testing on stage IV cancers increased 2-fold from 2016 to 2017, and almost 15-fold from 2015 to 2017. This increase in requests was accounted for by the larger variety of tumors including stage IV colorectal cancer (table 1) . Of the tumors tested in 2017, 9% were found to be dMMR (5 of 59). Testing requests were most common in stage IV colorectal (36%), pancreatic (15%), gynecologic (14%), and liver (8%) primaries. dMMR cancer was found in liver (2 of 5), breast, gynecologic, and stomach (1 of 5 each) primaries. Three of those five patients are currently being treated with pembrolizumab, and two have shown no significant response. No significant (grade 3-5) irAEs have been reported. Conclusions: The recent accelerated approval of pembrolizumab for site agnostic stage IV dMMR cancers has resulted in a marked increase of MMR IHC testing at our institution. We anticipate that the number of requests will continue to increase for a wide variety of tumors. The testing results are being used to alter therapy for our patients, reflecting the hope of using this treatment for patients in whom all other treatment options have been exhausted. Cork University Hospital, Cork City Background: Clinical-Radiologic-Pathologic correlation is the cornerstore of patient management following breast core biopsy. In order to optimize patient safety we developed and previously presented a cloud-based software application -"Simplicity MDT" -that assists in improving performance of the breast core MDTM including safety, administration, data recording and analysis. This screen-projected system includes a proforma enabling real-time documentation of data simultaneously visible to the entire team. The software facilitates recording of surgical, radiological and pathological risk categorisation of each lesion discussed, together with the diagnostic category and outcome. This system then stores, processes and presents the collected data for analysis facilitating governance, audit and research. Over 2 years of follow-up data are presented to demonstrate the utility of this software in data recording and MDT management.
Design: Utilising lean design the software was developed, validated and piloted in a large academic center (approximately 600 new breast cancer diagnoses per year). Specific safety features included screenprojection of data with concordance tracking by a "traffic light" system in real time with flagging of discordant cases, and automatic relisting for rediscussion. The system was integrated into use at weekly breast core biopsy MDTM and projected live. The data generated was automatically processed and presented by the system for review. Additionally all of the data collected was available for further analysis.
Results: Over 28 months, there were over 5000 discussions representing, 3507 individual patient in 114 MDTMs. As illustrated, high MDT discussion concordance is observed (table 1) . 66.9%(n=2300), patients were discussed only once; only 28 patients (0.81%) were discussed more than 5 times due to case complexity or multiple lesions. Trends around peak and trough activity periods were easily identifiable which can easily be utilized to facilitate decisions around resource management. Background: Constant review and reconfiguration of tumour staging systems in response to emerging data is crucial to the refinement and improvement of healthcare provision. However, such changes can cause subtle, but noticable, differences in clinical workload. Patients with pT1b melanomas undergo longer clinical follow-up and are considered as candidates for sentinel lymph node biopsy in contrast to those with pT1a melanomas.
International published data at the transition between use of AJCC 6th edition and AJCC 7th edition suggested that the newer staging system may be responsible for an increased incidence of pT1b melanomas. Now, at the cusp of introduction of the AJCC 8th edition, we examine a sample cohort to estimate the anticipated impact of the AJCC 8th edition on our service.
Design: All melanoma diagnoses from a single year (2014) were retrieved. Their datasets were reviewed. Cases were restaged as per the AJCC 6th, 7th and 8th editions.
Results: 127 cutaneous melanoma cases were diagnosed. 51.2% were in females (n=65). Mean age at diagnosis was 63.49 years (range 15.7 -95.7 years). The most common sites of involvement included head and neck 32.3% (n=41), upper limb 22.8% (n=29) and lower limb 20.5% (n=26).
Of these, 56.7% (n=72) were pT1 tumors, 23.6% (n=30) were pT2, 14.2% (n=13) were pT3 and 14.2% (n=13) were pT4. Results: Mean patient age was 62.1 years (range 30-82 years; M -6, F -15). Average cyst size was 31 mm (range 15 -51 mm). Eight cysts communicated with the main pancreatic duct on imaging. Cysts were located in the tail (n=10), body (n=5), and head (n=6) of the pancreas. Overall, the yield of diagnostic tissue was significantly higher in EUS-MF (10/21 cases, 48%) vs. EUS-FNA (3/21, 14%; P=0.043). EUS-MF but not EUS-FNA yielded mucinous epithelium diagnostic of intraductal papillary mucinous neoplasm (IPMN) or mucinous cystic neoplasm (MCN) in 5/21 (24%), serous epithelium in 1/21 (5%) and neuroendocrine tumor in 1/21 (5%) cases. In 3/21 (14%) cases, both EUS-MF and EUS-FNA, yielded diagnostic mucinous epithelium. Neither EUS-MF nor EUS-FNA yielded diagnostic tissue in 11/21 (52%) cases. Cyst fluid CEA levels were elevated (>200 ng/dL) in 4/8 mucinous neoplasms diagnosed by EUS-MF. Material obtained by EUS-MF was predictive of the diagnosis made at resection (IPMN or MCN) in 4/7 (57%) cases. No adverse events occurred during the procedures. Three patients (27%) with inconclusive diagnoses by either technique subsequently underwent resection that revealed an IPMN or MCN. Mean follow-up was 30 weeks (range 2-77 weeks). Overall, 2 (29%) surgical resections showed IPMN with high grade dysplasia but none progressed to adenocarcinoma.
Although adequate sampling remains a problem in the evaluation of PCLs, EUS-MF offers a significant improvement in diagnostic yield over EUS-FNA. Alphen Aan Den Rijn Background: Value based healthcare requires adequate determination of all costs. Before 2015, this requirement was not met in the Netherlands, because surgical pathologists were reimbursed equally for all specimens, regardless of the complexity of the specimen. Therefore, the Dutch surgical pathologists decided to develop and implement a new reimbursement system that closely reflects the true workload and allows for adequate allocation of budgets.
Design: Based on previously published American and English systems, all histological and cytological samples were separated in 6 different categories reflecting increasing levels of complexity. The category is determined upon acceptance of the material and based on organ and type of procedure and independent from the number of studies ordered by the pathologist. The relative workload for each category was determined by measuring the mean number of all slides that is evaluated for each category, including all additional immuno stains. The ratios between these mean numbers of slides determined the relative levels of complexity between the 6 different categories.
Results: When expressed in minutes, the pathologist's workload was found to vary from 8 minutes for the lowest complexity category specimens (category 1) to 87 minutes for the highest complexity specimens (category 6). This review time includes evaluation of all immuno stains, reporting and extra clinical consultations. The total costs for each evaluated specimen are determined by each department accordingly. Reimbursement fees and costs for each specimen are included in the bundled payment system of the hospital.
The system was authorized by the Dutch health authority and implemented nationally in January 2015 and evaluated in 2017. As expected, pathology workload has shifted from departments with mainly low complexity pathology (like dermatology) to departments with high complexity pathology (like hematology and surgery). This resulted in relocating budgets for surgical pathology between clinical departments.
Conclusions: This new system allows for an adequate determining of all costs involved in surgical pathological evaluation of all specimens, which is crucial in adequate determining of bundled payment costs and is as such an important step towards a value based healthcare approach. Moreover, the system rewards a cost-efficient way of working and can be used to determine the number of FTE surgical pathologists required for each department.
Cytology Specimen Collection Containers That
May Cause Mucin-like Contamination 
University of Pittsburgh Medical Center
Background: Specific containers used for specimen collection and/or disposal may contain material that resembles mucin. If this material unknowingly contaminates a cytology fluid specimen (e.g. peritoneal fluid) submitted for diagnosis, it could be misdiagnosed (e.g. pseudomyxoma peritonei). Our aim was to evaluate different containers that could be used for cytology fluid collection to determine if they produced this artifact in an effort to determine which containers should be excluded for diagnostic specimens and/or rejected.
Design: After discovering that a particular container used for cytology samples contained mucin-like material (Figure 1 ), a thorough investigation was conducted of all containers submitted to cytology. This included verifying the intended use of each container with our supply chain department, and using saline to prepare mock specimens from these containers to create ThinPrep and cytospin slides.
Results: Our investigation discovered that the manufacturer of the suction canister identified as causing the observed mucin-like contaminant had recently changed the components of their container lid. All saline samples from canisters with these new lids yielded contaminating mucin-like material grossly visible in the sample and microscopically. After reporting these results to the manufacturer, it was explained that this container was not intended for diagnostic specimens, but rather to be used for disposal of fluids and washings. 
Conclusions:
Our root cause analysis identified the origin of a mucin-like contaminant to be produced by material within a specific suction canister. A list of acceptable containers for specimen collection was subsequently prepared and distributed to hospital personnel by our quality assurance team. We also improved the documentation of samples received in unapproved containers. The intended use of all containers submitted to the cytology lab should be determined before samples are processed in order to avoid artifacts such as contaminating material that may resemble mucin. Background: Penile cancers are rare in the United States with less than 1% incidence of all cancers diagnosed in men. Majority of neoplastic tumors of the penis are squamous cell carcinomas (SCC) of several subtypes which have distinct anatomic, clinicopathological and molecular features defining their biological behavior. This study compares the second opinions provided at our institution with the original diagnoses for penile mass lesions.
Design: A total 57 cases of penile biopsies and penectomies were reviewed at our tertiary care center from 2010-2015. Out of these 16 were sent solely for p16 IHC staining and/or HPV genotyping. Discrepancies in the categories of diagnosis reclassification, change in grade, tumor extent and staging were analyzed. Changes in important parameters such as lympho-vascular invasion, perineural invasion and ulceration in the original report were also noted. True consult cases referred by the outside pathologist to corroborate their finding or gain more clarity were analyzed to find out the specific diagnostic challenges.
Results: Of the 41 cases, 14/30 (47%) cases reviewed as patient referral had discrepancy. Four (13%) of 30 cases were reclassified with a change in the diagnosis from precursor or pre-invasive lesions to invasive carcinoma in 2 cases and from neoplastic to non-neoplastic diagnosis in 2 cases. pTNM staging was changed in 3 (10%) cases; a change in lympho-vascular invasion in 2 (7%) and perineural invasion in 3 (10%). Change in grading was done in 2 (7%) cases and nomenclature improvements in 3 (10%) cases e.g. Epidermoid carcinoma to Squamous cell carcinoma. 8/11 (73%) true consult cases had similar diagnostic challenges including subtyping of penile tumors e.g. Verruocus carcinoma to SCC, Warty subtype or change in diagnosis from precursor or non-neoplastic lesion to neoplastic entity or vice versa. (Fig. 1) .
Conclusions: Our study showed substantial discrepancy rate in diagnoses of SCC and precursor lesions with frequent reclassification of the lesion (e.g. Invasive squamous cell carcinoma to pseudoepitheliomatous hyperplasia), omission of pertinent information, changes in grade and stage, thus potentially impacting patient management and clinical outcomes. Considering the rarity of penile neoplasms, potential psychological impact to the patient and challenge to the treating surgeon combined with a relatively high rate of discrepancies, we recommend that a second opinion should be sought in all the cases. Background: Surgical specimens of the testis pose a challenge for accurate diagnosis due to their complexity, the histological resemblances of subtypes of the germ cell tumors (GCT) and the rarity of other entities. This study compares the interpretations made at a large tertiary center with the original diagnosis from the outside institutions.
Design: A retrospective study of 225 orchiectomy and testicular biopsies cases from 2010-2015 was done to identify diagnostic discrepancies in 156 slide reviews for patient referrals and 69 extramural pathologist to pathologist consultations (true consults) which had an established diagnosis in a final report and, therefore, were also analyzed. Discrepancy analysis included the following categories: the histologic type classification, percentage of the components of the mixed GCT, presence of germ cell neoplasia in situ (GCNIS), lymphovascular invasion and report improvement without change in the diagnosis in the neoplastic cases.
Results: The rate of disagreement between primary diagnosis and central review was 50%, and in many cases had multiple discrepancies (Fig. 1) . The most common discrepancy was in the fraction of components in mixed GCTs -25% (39/156), of which 4.5% (7/156) were major and 9% (14/156) were minor discrepancies. [A delta percentage change in subtype of > 20% was defined as major change and < 20% as minor change]. 8% (12/156) of cases missed at least one GCT component in the original report and 2% (3/156) of cases reported an additional component in the original report. GCNIS was not reported in 26% (41/156) of cases. The status of lympho-vascular invasion was changed in 4% (6/156) of cases. Overall, the histotype was changed in 6% (10/156) of cases. A similar trend in distribution of the discrepancies was observed in true consults except for nonneoplastic and non-GCT neoplasms with were reclassified at a higher rate (9% vs 1% in slide reviews).
The discordance in histopathologic interpretation of testicular specimens among the pathologists is substantial. GCT reporting and estimation of fraction of components in the mixed GCT had a wide variance, however the percentage thresholds affecting clinical management and patient prognosis are not well established.
It is important to standardize thresholds for percentage of each GCT subtype. Immunostains or image recognition tools might help achieve this goal. Background: Disorders of adrenal are associated with a complex array of clinical syndromes requiring a thorough scrutiny of morphologic, biochemical & molecular parameters to ascertain a neoplastic entity from various non-neoplastic diseases. Owing to advances in imaging studies, adrenal neoplasms are being detected at an earlier stage & smaller size. Up to 5% of abdominal CT studies result in detection of incidental adrenal lesions of varying sizes, & a significant subset of these lesions are subjected to biopsy frequently posing considerable diagnostic difficulties. This puts an increasing demand for more accurate diagnosis & pathologic indicators of prognosis. This study compares the discrepancy between the pathology reports from our institute to outside diagnosis from the community hospitals to identify areas for perspective improvement in adrenal gland diagnoses.
Design: A retrospective analysis of 69 adrenal biopsies & adrenalectomies from 2010-2015 was performed to understand the discrepancies between the original diagnosis and second opinions. Request from outside pathologist for clarification constituted 18/69 cases. Discrepancy was analyzed according the diagnostic reclassification, changes in the staging, margin status and missed lympho-vascular invasion & report improvement by adding a clinically useful comment.
Results: Overall discrepancy rate was 17%. Most common challenge encountered by extramural pathologists as well as for the cases reviewed for in-house consultation service was diagnosing adrenal cortical neoplasms into its subcategories or differentiating it from close histological mimics (12%). The 2nd discrepancy was noted in prognostic parameters e.g. changes in staging, margin status & missed lympho-vascular invasion (4%) with 1 case in each category. Diagnostic clarification was provided in 1 case. (Fig.1) .
Conclusions: Rate of discrepancy in adrenal diagnoses was relatively low, especially in comparison to similar studies in genitourinary organs where it was 2-3 times higher. Our study indicates that distinction between benign & malignant adrenal cortical &/or medullary neoplasms remains problematic. The earlier imaging studies with newer treatment modalities e.g. embolization require for an update in Weiss criteria & its consistent application. e.g. distinguishing tumor necrosis used in Weiss criteria from pseudonecrosis because of treatment. Lack of clinical, radiologic findings, endocrine manifestations & incomplete gross descriptions all impact accurate diagnosis. Background: Chronic endometritis is characterized by plasma cell infiltration in the endometrial stroma. It is associated with abnormal bleeding and can lead to infertility. Identification of plasma cells can be challenging by routine hematoxylin and eosin (H&E) stains as they are often obscured by stromal cells and other inflammatory infiltrates. Multiple myeloma oncogene 1 (MUM-1) and CD138 which are widely used as immunohistochemical (IHC) stains in hematopoietic disorders and are markers of plasma cells. Here, we present that MUM-1 is superior to H&E and CD138.
Design: A retrospective study consisting of a total of 318 endometrial biopsies with a clinical request for "rule out chronic endometritis" was performed. All cases had sections stained by H&E and MUM-1 (Table 1) . Ninety-nine of them were also stained by CD138 (Table 2) . MUM-1 was recorded positive if nuclear and cytoplasmic staining was seen in a plasmacytoid cell. The positive MUM-1 stain also showed the clock-face nuclear pattern of the cells with a clean background (Figure 1 ). CD138 was recorded positive if the plasmacytoid cells had a membranous staining pattern.
Results: Plasma cells were detected by H&E in 16% (55/318) of the endometrial biopsies. They were detected in 48% (154/318) of cases by MUM-1 (Table 1) . When performed, CD138 detected plasma cells in 30% (30/99) of cases. In addition, all slides with CD138 showed a non-specific background staining when compared with MUM-1. The rates of detection for H&E, MUM-1 and CD138 are shown in Table 2 in which MUM-1 detected more plasma cells than H&E and CD138 with statistical significance. Conclusions: If MUM-1 is accepted as the gold-standard with an assumed detection rate of 100%, comparatively, H&E detects less than 40% and CD138 detects less than 85% of the plasma cells. Adding a MUM-1 immunohistochemical stain to endometrial biopsies is a significant quality improvement in detecting plasma cells in chronic endometritis leading to a superior diagnosis. Background: CAP's 2015 Q-Probe study revealed that 84% of responding institutions require overnight fixation for all breast specimens, and that 21.1% of hospitals have cut-off time of 2PM or earlier for specimen of any type to be grossed the same day. The Q-probe reports overall turnaround time (TAT) of large and complex specimens as 2.72 calendar days (50th percentile). At our institution, the protocol for grossing large breast specimens, defined as lumpectomies and mastectomies, calls for overnight fixation with prosection and submission to histology the following day. The exception is Friday, when all specimens are grossed the same day. With growing expectations from clinician and patient for expedient results for use in multi-disciplinary patient care conferences and follow-up visits, we analyzed our approach to breast specimens, with regard to day of prosection and overall TAT.
Design: For large breast specimens triaged prior to 2PM Monday through Thursday, prosectors were encouraged to gross and submit to histology the same day. For analysis, specimens were regarded under two main designations, triaged before 2PM and grossed same day (group A) or triaged before 2PM and grossed the next day (group B). These two groups were compared to each other and to the overall total (group A and B and those specimens triaged after 2PM) large breast specimens, with total TAT as primary end-point.
Results: Of 251 large breast specimens, 160 were triaged before 2PM, and 22 were prosected the same day. Groups A (n=22) and B (n=138) were similar in proportion with regard to lumpectomies (41% vs. 38%) and mastectomies (59% vs. 62%), and rate of case delays, such as additional blocks submitted and/or special stains/deeper levels (32% vs. 21%, p = 0.261). The two groups averaged essentially the same number of blocks per specimen (15 vs. 17) . When compared to all large breast specimens (38% lumpectomies, 17 blocks, 19% delayed case), the similarities prevailed.
The overall TAT for group A was shorter than group B (3.25 vs. 5.29 days, p << 0.05) and shorter than all large breast specimens combined (4.96 days, p << 0.05).
Conclusions: With a small-scaled three month trial of Monday through Thursday same day specimen processing at our institution, we demonstrated a statistically significant improvement in TAT compared to our baseline protocol. TAT, and therefore patient care, can be expedited consistently with a large-scale introduction of new protocol to submit more large breast specimens the same day. Northwestern University, Chicago, IL Background: Screening and management guidelines for the prevention of cervical cancer has evolved significantly within the past decade. The multiple screening and management options have proven to be confusing for both clinicians and patients. Cytology, high risk (hr) HPV testing, cotesting and partial genotyping are screening options for various age groups. Our hospital based laboratory serves academic and private practice physicians in a diverse low risk patient population. We provide clinicians with educational sessions and practice specific data. We utilize ThinPrep for cytology, Roche cobas for hrHPV testing and provide an integrated cytology and HPV report with genotyping data on all cases with cotesting and reflex HPV testing. Our study aim is to evaluate cervical cancer screening ordering patterns and follow-up in our institution with the goal of assessing outcomes and compliance in accordance with current screening and management guidelines.
Design: We collected pertinent information on age, test(s) ordered, Bethesda interpretation, and clinical management including follow-up date and surgical pathology diagnosis (if applicable) on all cervical cytology with HPV+ results in 2016.
Results: Our 2016 cervical cytology volume was 24,491 with 68% being ordered as co-tests; (96.5% in women 30-65 yrs), 28% as Cytology with Reflex for ASC-US (52.5% age 21-29 yrs; 47.4% age 30+ yrs), and 4% as Cytology only. Primary HPV screening with reflex cytology was ordered in <1% of patients. A total of 1,960 Paps had a hrHPV+ test. (Table 1 ) displays genotyping data for hrHPV+ cases. Among all hrHPV+ women, 729 had follow-up colposcopy. Approximately 65% of women with HPV 16/18 or multiple types and 30% with "other" HPV types underwent colposcopy. 1357 cytology negative women were hrHPV+; 327 of whom underwent colposcopic biopsy, including 229 with non 16/18 HPV types. (Table 2 ) displays the relationship of HPV genotype with surgical pathology follow-up and diagnosis. Conclusions: Our results show reasonable compliance with current age specific screening guidelines. The Primary HPV option has not been adopted by our clients. The majority (78.4%) of our hrHPV positive tests were non 16/18 genotypes. Interestingly, we had more cytology HSIL and biopsy follow-up HSIL+ for "other" HPV types than HPV 16/18+. Additionally, a large number of non 16/18+ women were sent to colposcopy, including those with negative cytology, which is inconsistent with the current follow up recommendation of cotesting in 12 months. Background: Identification and review of error is an essential Quality Improvement (QI) activity and is an integral component of the Irish National QI programme in Histopathology. Participating laboratories apply one of 3 codes to all addendum reports, thereby sub-classifying them into:-(i) corrected report( transcription or identification error, without a change to the diagnostic information) (ii) amended report (a change to the pathologic interpretation occurs that may give rise to a change in treatment/prognosis) (ii) supplementary report (new information becomes available). Previous studies have suggested that error rates tend to be underestimated, through inaccurate categorisation. Our aim was to assess the accuracy of addendum report coding in capturing error.
Design: All addendum reports from three participating laboratories for a 6 month period from July-December 2015 were retrieved. All amended and corrected reports and a random sample (20%) of supplementary reports were reviewed by the QI lead pathologist in each laboratory (SP, NS, SC).
Results: A total of 2,724 addendum reports were issued. The use of supplementary reports ranged from 3 -7.7%. The rate of amended reports ranged from 0.04%-0.26%. The rate of corrected reports ranged from 0.1-0.3% (Table 1) Of a total of 65 amended reports, 7 (10.7%) were revised to corrected and 3(4%) to supplementary reports. Of 144 corrected reports, 11 (8%) were revised to amended and 7(5%) to supplementary reports. 554 supplementary reports were reviewed, 21(3.8%) of which were revised to amended and 12(2%) of which were revised to corrected. The total number of amended reports increased from 65 to 84 on review. The majority of supplementary reports (70%) were issued following immunohistochemistry/special stains. Other reasons included outside review, molecular studies and multi-disciplinary team discussion. University of Mississippi Medical Center, Jackson, MS Background: For the past two decades, the frequency of surgical pathology diagnostic error and associated severe harm has remained stable at approximately 20% and 5%, respectively. Safety-I or error control and prevention has been ineffective in decreasing error, largely because of the high level of complexity in diagnostic testing. We used a Safety-II approach, or enhancing what pathologists already do well, to redesign the diagnostic system and studied the effectiveness of Safety-II process change on error and harm frequency.
Design:
We performed ethnographic studies of daily practice to assess the processes that pathologists adopted at times of uncertainty. We facilitated pathologists to formally adopt, adapt, and standardize one of these processes, the curbside consultation, and developed a pre-signout, pathology digital imaging (PDI) role-specific rapid (<30 second) redundant quality review with formal consensus activities for high risk discrepancies. We measured post-implementation frequencies of discrepant and potential harm events for biopsy specimens (n=1560) and new workflow timing data. We developed a computational database to analyze system and pairwise levels of agreement by multiple subcategories, diagnostic certainty, and use of other Safety-II processes (e.g., image comparison, ancillary testing).
Results:
We found an overall case discrepant frequency of 48.9%. The consensus diagnosis favored the primary, secondary, or neither pathologist in 45%, 42%, and 13%, respectively. Through a process of dyad consensus making, overall and severe harm was prevented in 20.3% and 4.1% of patients, respectively. Based on the frequency of the primary review being different from the final diagnosis, overall and severe harm was prevented in 11.2% and 2.3% of patients, respectively. We found that PDI rapid review required a mean total of 6.6 hours per day (for 1 review and 4 primary pathologists).
Conclusions:
We conclude that the explicit adoption of Safety-II presignout redundancy markedly decreased the frequency of discrepant events and immediately converted potential harm into no harm events. As weaknesses in pattern recognition processes remain unchecked in solitary pathologist signout models, Safety-II dyad redundancy with consensus creates a culturally safe no-blame system that prevents errors secondary to cognitive failures (e.g., bias, memory gaps) and specimen artifacts. Challenges in implementation reside in cultural practice models and the lack of information technology support systems. Johns Hopkins University School of Medicine, Baltimore, MD Background: As new indications for PD-1/PD-L1 based immunotherapy cause an increase in requests for PD-L1 IHC, having a cost-efficient and time-sensitive method of testing is paramount. The current FDA-approved test is expensive and requires specific equipment that most laboratories lack and therefore were forced to send specimens to reference laboratories at higher costs and longer turnaround times (TAT). We have sought to determine the cost savings and impact on TAT for referral versus in-house testing for PD-L1.
Design: We sent our PD-L1 cases to a reference laboratory for approximately 7-month period. We also developed an in-house assay using the FDA approved PD-L1 kit and a laboratory developed test (LDT) using the 22C3 antibody and an automated platform. Costs and TAT were compared. Costs included in the analysis were for cutting slides, shipping, staining and labor when applicable. TAT was defined as the time from ordering the test to the time the result was posted to the electronic health record.
Results: The cases included both surgical and cytopathology specimens, and most cases were diagnosed as either adenocarcinoma or squamous cell carcinoma of the lung. We used formalin fixed paraffin embedded tissue sections for all cytology samples that included cell blocks, tissue clots and core biopsies. Validation costs for the FDA-approved kit were $5000.00 and $1500.00 for the LDT. The validation slides included adequate control tissues and cases that were tested by the reference laboratory. There was an over 95% concordance between the three assays. The mean cost per case was $383.16 for the referral cases, $115.50 for the in-house FDA-approved kit and $40.50 for the in-house LDT.The mean TAT per referral test was 16.4 days versus 6.0 days for in-house cases (p<0.01).
Conclusions: Costs of PD-L1 IHC are significantly higher when performed by a reference laboratory. In-house assays are cheaper but require extensive validation and training in interpretation. Another advantage of in-house PD-L1 testing is the significantly reduced TAT, and, as a result, improve our delivery of high value care. At this time, further investigation regarding testing cytopathology cases is warranted. Background: Random 10% rescreening can be replaced by alternative methods (rapid prescreening -RPS or rapid rescreening -RRS) as a quality assurance (QA) method for gynecologic cytology. We have introduced RPS as a QA tool in our laboratories and investigated how this approach performs at flagging different subtypes of squamous and glandular abnormalities. We have also analyzed whether BD FocalPoint profiler (FP) has any benefit as an additional QA process in flagging any particular subtype of atypias.
Design: BD SurePath Pap tests went through RPS after being analyzed by FP prior to screening. Potentially atypical slides detected by RPS and all slides flagged by FP were submitted for QC review to be rescreened by cytotechnologists. The rest of the cases went through routine screening. Both the flagged and non-flagged cases by each method were compared to the final diagnostic interpretation to see whether the atypia was confirmed or not.
Results: 244 out of the 2143 Pap tests (11.4%) showed atypia (ASC-US+ or AGC+) on the final interpretation. While RPS flagged 57.5% of the cases with ASC-US (50/87), it picked up 80.9% (38/47) of the cases with HSILs and 76.2% of LSILs (77/101). Both ASC-H cases were flagged by RPS (2/2, 100%). The total number of glandular lesions were low (0.3%), but it showed a similar detection pattern: 100% of adenocarcinomas were flagged by RPS (3/3) as opposed to 25% of AGCs (1/4). The overall detection rate of all atypias was lower by FP than RPS (39.8% vs. 70.1%), however adding the FP as an additional step improved the overall detection rate of all atypias to 76.2%, ASC-US to 67.8%, LSIL to 79.2%, and HSIL to 83%.
The efficiency of RPS as a QA method seems to increase with the degree of atypia; the higher the grade of the abnormality on the Pap test, the better the chance of being detected by RPS. FP shows a similar detection pattern and overall it seems to provide some additional benefit to the QA process when performed in conjunction with RPS regardless of the degree of atypia. Results: Results were obtained from all medical centers surveyed. Laboratories used a varied range of instruments, with no one manufacturer having total dominance. QC materials were often purchased from a third party (as opposed to the instrument manufacturer). QC frequency varied greatly, from daily to every 2 hours. Although there was variety in the QC cutoffs and repeat rules, a majority of laboratories elected to repeat QC values that were out by 2 standard deviations (SD) and troubleshoot if the repeated value was also out by 2SD. The vast majority of hospitals do not use moving averages as an ancillary QC measurement.
Conclusions: In this study we discovered a large amount of variability of QC practices, which is partially due to local practice patterns, such as the perceived risk of having to repeat a large number of samples in the event of a QC failure. The commonly-seen practice of repeating QCs out by 2 SD warrants attention. Given that this method of QC analysis does not appear to be mathematically derived (in contrast to the Westgard Rules), further study of its efficacy is warranted. All of the laboratories surveyed were large academic medical centers supporting a similar spectrum of clinical services. The variation in practice seen indicates an opportunity to establish an evidence-based approach to QC that can be optimized and generalized across institutions. University of Illinois at Chicago, Chicago, IL Background: Human error is one of the more common and yet preventable sources of pre-analytic error within the anatomic pathology laboratory. Near-miss events may result in patient harm but are prevented. In an effort to implement protocols to reduce and eliminate near miss events and to optimize laboratory performance, we conducted a comprehensive data analysis using our advanced barcode-tracking system spanning a one year time period of near miss events in our department.
Design: Using an advanced barcode-tracking system by LABLION®, we were able to evaluate the number of mismatch events per user when scanning a block during grossing or a slide during sectioning. When the system detected a near miss event, a distinct warning on the computer screen alerts the user of a "No Match." "No Match" data for every user in the gross room and histology was compiled using Microsoft Excel® and analyzed in Tableau®. Specific mismatch events were defined as following: a case type event was defined as the type of specimen did not match, a year type event was defined as the year did not match, a sequential type event was defined as the specimen number was offset by +/-1 and did not match, a non-sequential type event was defined as the specimen number was offset by greater than +/-1 and did not match, and a part type event was defined as the specimen part did not match.
Results: From the months of March 2016 to June 2017, "No Match" events averaged 145 per month with 1760 recorded incidents. Nonsequential and part type events were the most frequently encountered and year type events were encountered the least. Figure 1 shows a histogram of each type of "No Match" event per month. User mismatch events in the gross room and histology were quantified and normalized. User mismatch rates ranged from 0.11% to 1.54%, with an overall user mismatch rate of 0.54% in the gross room and 0.46% in histology. Table 1 shows the "No Match" frequency of users including pathology assistants and histology technicians. Conclusions: Monitoring of "No Match" events using advanced barcode-tracking has proven to be a tremendously effective tool. Although the overall mismatch rate at our institution was 0.5%, these events still remain a significant risk with high consequence if not identified. Thus, advanced barcode-tracking systems serve as effective safety measures that can prevent a significant, and important source of pre-analytic error in the anatomic pathology laboratory. 
University of Colorado
Background: Adverse medical events (errors) present a significant threat to positive patient outcomes. Thus, interest in patient safety measures has increased, including measures to improve or prevent potentially confusing terminology, such as the FDA's requirement that drug brand names neither look like nor sound like a different drug. In reviewing introductions to some WHO monographs for the classifications of different tumor systems there is no discrete mention of whether the patient safety implications of the chosen tumor names were taken into account. We sought to determine if some potentially confusing names might pose a risk to patient safety.
Design: We chose a few potentially confusing tumors names from the WHO classification systems for soft tissue tumors and hematopoietic and lymphoid tumors. This includes some names where omission of part of the name results in the accurate name of a different tumor (e.g. myxoid liposarcoma (MLS), extraskeletal myxoid chondrosarcoma (EMCS)) or the colloquial name of a different tumor (e.g. nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL)). Other tumors chosen included T-and B-prolymphocytic leukemia (PLL), low-grade fibromyxoid sarcoma (LGFMS), sclerosing epithelioid fibrosarcoma (SEF), and ossifying fibromyxoid tumor (OFMT). We found all patients with these diagnoses in our archives from 2010-2017, and reviewed post-diagnosis physician-authored notes in the medical record to determine how accurately the tumor names were recorded. T-PLL and B-PLL (11) 4 2 MLS (21) 6 3 EMCS (2) 0 1 LGFMS (6) 1 2 SEF (2) 1 1 OFMT (2) Background: We describe the results of automatic internal review in the subgroup of patients at higher risk for an actionable alteration (25-35y and/or relevant gynecological history), regardless of initial impression.
Results
Design: A search on our database (automatic input upon coded sign-out) revealed a 45% increase in altered cervicovaginal smears (AGC, ASC, SIL, invasive) between 1 st and 2 nd 2016/semesters (1.68% to 2.44%). The percentage of increase was higher (58%) in patients between 25-35y, compared to <25y (54%) and >35y (28%), and this subgroup was also responsible for 48% of HGSIL diagnosed on biopsies. Although there were no pre-analytical or analytical changes within this period, we decided to focus on this subgroup triage, to verify accuracy of selection. Cytotechnology evaluation of conventional smears (Papanicolaou) followed classic and nonclassic criteria for cytopathologic review of all exams suspicious for alteration. Furthermore, all initial negative for intraepithelial lesion or malignancy (NILM) that fell into the designated higher risk group and 10% of the remaining cases were directed for internal review.
Results: We included all satisfactory exams analyzed between Dec/2016-May/2017, of which 1125 (09%) were women <25y, 3178 (26%) between 25-35y and 8037 (65%) >35y. Reviews were performed on 56% of total smears, including 1631 suspicious for alteration, 3226 selective reviews and 2058 random controls. Among all initial NILM, 7/5284 (0.01%) were diagnosed as LGSIL upon review (5/7 directed by selective review). Finally, 11836 (96%) exams were diagnosed as NILM and 504 (04%) as altered (ASC/SIL ratio = 2.3). The distribution of these 504 altered cases, resulted in 10.6% of alteration in women <25y, 6.5% between 25-35y and 1.9% in >35y, corresponding to an increase of 75%, 82% and 28% in each age group, in comparison to the prior 6 months (see Methods: 54%, 58%, 28%). These results show that while the increase in the incidence of cervicovaginal smear alterations seems stable in women >35y, it is still raising considerably in the younger population, fairly proportionate between <25y (no selective review) and 25-35y (with selective review).
Conclusions: Enhanced selective review had little impact on the incidence of altered cases during the study period. Nevertheless, it reassured accuracy in the triage process, allowing to consider that the ongoing increase in altered smears may indeed correspond to regional prevalences, calling for future epidemiological and behavioral studies. Background: There is a growing awareness in the pathology community that pre-analytic factors are important determinants of success for molecular testing. The importance of cold ischemia time for optimizing results has been validated for proteins, DNA, and RNA. The purpose of this study was to examine the hypothesis that the workflow of continuous specimen processing and a dedicated tissue acquisition group may minimize the cold ischemia times for routinely processed specimens providing significant benefits to the patient and for research.
Design: Specimens from the operating rooms are immediately transported to the frozen section laboratory for gross assessment, microscopic diagnosis, surgical margin status and pathologic staging. After the clinical team has completed their work, trained staff in the frozen section laboratory procure and process the tissues requested by investigators. In this study, the tissue cold ischemia time is defined as the interval between specimen is removed from the patient and the time the research specimens are placed in formalin or frozen. Cold ischemia times were collected for all specimens collected for research in 2013 and 2016.
Results: Tissue for research was obtained from 7,730 specimens including collections of 41 different tissue types. The average cold ischemia times for all of the research specimens in two years, 2013 and 2016, were 45 and 50 minutes, which is within the best practices guidelines of NCI. Specimens for diagnosis have even shorter cold ischemia times since processing of specimens for research is only performed after the clinical evaluation is complete.
Conclusions:
The processing of the specimens through the frozen section laboratory would not be the only workflow that could achieve the cold ischemia goals proposed by the NCI. A grossing laboratory that was fully staffed during the working hours of the operating rooms could achieve the same time targets. However, the paradigm of processing all surgical specimens in a frozen section laboratory staffed with a pathologist permits nearly immediate determination that adequate tissue for diagnosis has been obtained. This determination allows for more excess tissue to be available for research and for biobanking of confirmed neoplastic and nonneoplastic tissues. Further, the rapid dissection of the specimens upon receipt minimizes the cold ischemia time which may improve the preservation of structural, protein and molecular features for both diagnosis and research. 
Creighton University
Background: HER2 (human epidermal growth factor receptor 2) expression levels results are important for Trastuzumab target therapy decisions. In our institution, all breast cancer cases are first tested using HER2 immunohistochemistry (IHC). The cases with equivocal HER2 IHC results are automatically reflexed to HER2 Fluorescence in situ hybridization (FISH) testing. In a period of 13 months, 19 of 125 cases required repeat FISH testing with 5 of those 19 failing despite repeat testing and resulting in a non-reportable result. Those five patients with non-reportable results have no reliable information to determine the efficacy of Trastuzumab therapy. The repeat and failure tests add cost to the health care system and negatively impact patient care. We initiated this quality improvement project to address these issues.
Design: The possible association between different factors with the repeat and failed tests were examined. We concluded that preanalytical factors and specimen type were the most likely causes and proposed to include the time points related to specimen processing and fixation in our reports. This recommendation also serves as a checklist to start fixation promptly and have the tissue fixed adequately. We then examined how much the repeat and failure rates changed.
Results: We found that in the 19 cases with repeat testing, 12 cases (63%) were surgical resections and 7 (37%) were biopsy specimens, even though resections and biopsies represent 25% and 75% of the total cases respectively. The repeat rate between specimen type is statically significant (38.1% vs. 7.5%, p<0.001 ) ( Table 1 ). In cases with failed testing, there is a similar trend (P =0.097, Table 1 ). After implementation of recording the time points with the checklist, we collected 35 consecutive test results over 15 weeks. The quality of HER2 FISH testing was significantly improved with marked reduced repeat and failure rate of HER2 FISH test (Fig1). Background: Venous invasion (VI) is an important prognostic factor in CRC that is widely under reported. Elastin stains can substantially improve VI detection but concerns remain over the cost and time required to perform and evaluate additional stains. We therefore sought to determine whether an elastin trichrome (ET) stain could be used alone to evaluate prognostic factors in CRC, and how this assessment compared with H&E.
Design: 50 CRC resections (5 H&E and 5 corresponding ET slides/ case), including a representative mix of stages and prognostic factors, were used to generate 2 study sets. Each study set included 50 cases with 5 slides each (either H&E or ET). For individual cases, H&E and ET slides were assigned to different study sets. Each set had an equal mix of H&E and ET slides. Observers (2 GI pathologists) were asked to evaluate the first study set for all CAP mandated prognostic factors. After submission of completed scoresheets, participants received the second study set for evaluation. For each prognostic factor, mean detection rates using H&E and ET were compared using the Chisquared test. The Cohen's kappa statistic was calculated as a measure of interobserver agreement.
Results: Preliminary results, based on 2 observers, showed significantly higher mean VI detection rates with ET versus H&E slides (p<0.0001) ( Table 1) . Detection rates for small vessel invasion, perineural invasion (PNI), high-grade histology and peritoneal involvement (pT4a) did not differ significantly for ET and H&E slides. Kappa values for assessment of VI, small vessel invasion and tumor grade were higher for ET slides than H&E slides, while kappa values for PNI, pT stage, and histologic type were similar (Table 2) . Conclusions: This study demonstrates that an ET stain is at least equivalent, and for some features superior, to H&E for evaluating key prognostic factors in CRC. Should these findings be confirmed by additional observers (in progress), this would make a strong case for the use of ET as the primary stain in the routine assessment of CRC. University of Minnesota, Minneapolis, MN Background: Prostate cancer is the 2nd highest-incident cancer in American men, with rising rates over the last 60 years. Needle biopsy is the cornerstone of diagnosis. However, current protocol for processing and reading ≥ 6 separate sets of biopsies per case is uneconomical, time consuming and cumbersome. Tissue fragmentation and loss, reported in ~30% cases compromises cancer quantitation and appropriate management. False negative rate of detection can be as high as 30% as well. We sought to study an innovative alternate method to improve prostate biopsy processing and diagnosis.
Design: Two sets of sextant biopsies from nearly identical locations were obtained using a standard prostate biopsy gun from each of 32 prostatectomy specimens received in the pathology department of a large academic hospital. One set was submitted in standard fashion while the other was submitted using the BxChip TM (Leavitt Medical Inc.), a proprietary biomimetic matrix with 2 mm wide grooves that can accommodate 6 prostate biopsy cores on a single chip (Fig 1) . The biopsy core was transferred from needle to the chip groove by capillary action and gentle in-axis rotation. The properties of the multiplex chip allow it to be processed, embedded and sectioned similar to human tissue. Colored dividers between each groove allow identification of the precise biopsy location. Various parameters including time required for grossing, embedding, sectioning and reading, as well as length of tissue, length of cancer and degree of fragmentation were compared to standard method. Results: A significant overall reduction (>3 fold, p<0.05) in preanalytical and analytical time was observed using the BxChip. Nonlinear fragmentation, wherein fragmented tissue pieces are oriented at different angles, causing difficulty in evaluating percent of tissue core with cancer involvement, was absent, in contrast to standard processing. Significantly increased tissue length was available for examination. Storage space was reduced by ≥3 fold. In addition, the efficiency of the new method not only absorbed the cost of the chip but also resulted in overall cost savings. (Fig 2) Conclusions: The BxChip method reduced prostate biopsy processing time, reading time and cost. Due to its inherent property of holding tissue intact in a single plane between linear grooves and elimination of handling fragile cores during procurement, grossing and embedding, tissue loss and non-linear fragmentation was minimized, with potential increase in diagnostic accuracy. Mount Sinai Health System, New York, NY Background: Adequate patient blood management aims to optimize patient care and provide methods to reduce health care related costs by ultimately assessing transfusion appropriateness. In our institution, residents and attendings provide this service through prospective audits of blood component transfusions, including red blood cell (RBC) units. The goal of this study is to review the progress of the prospective patient blood management program at a tertiary care hospital.
Design: Documentation of prospective audits began in 2013 and were collected up to September 2017, which were stored in a database. Indications for audit followed AABB transfusions guidelines and institutional best practices. For each of the RBC unit request audits, the pre-and post-transfusion Hgb values, number of units requested and released, and the reviewer's decision during the prospective audit were recorded. The decisions were divided into cases in which the reviewer recommended as requested, modified the request to transfuse the appropriate number of units, did not recommend therefore the patient was not transfused or the patient was transfused against recommendation.
Results: Audits (n=598) that were reviewed showed an average pretransfusion Hgb for requests of 7.6 g/dl. 779 units of PRBC were requested over this five-year period, 54% (n=417) were for 1 unit and 46% (n=362) for 2 units or more. After receiving the allotted units, a posttransfusion Hgb was reported. The mean posttranfusion Hgb was 8.7 g/dl. In 28% (n=168) of cases, unit requests were either modified or not transfused to eventually preserve a total of 23% (n=179) units. Conclusions: Our data suggests that since the implementation of these audits, there is a significant amount of value-added to ensure adequate transfusion appropriateness and preservation of resources. This is in turn reduces health care cost attributed to transfusions and displays the positive impact that appropriate patient blood management can have in a tertiary care hospital.
Impact of Transoral Endoscopic Vestibular Approach Thyroidectomy Procedure on Pathology Examination
Stephen M Smith
. Yale University School of Medicine, New Haven, CT Background: Transoral endoscopic thyroid resection with vestibular approach (TOETVA) is a novel procedure to minimize scarring in select patients undergoing thyroidectomy. Unlike traditional transverse cervical percutaneous thyroidectomy specimens that are typically excised intact, TOETVA-derived specimens are often received fragmented and unoriented. As the pathologic findings in TOETVA specimens have not been previously described, we examined TOETVA specimens to determine how this procedure affects pathological analysis and consequences thereof.
Design: We retrieved all TOETVA specimens from our institution between March 2016 and August 2017. Cases were reviewed and pathologic parameters were assessed, including pre-operative diagnosis, final histologic diagnosis and gross features. Malignant cases were assessed using CAP and AJCC guidelines. Patient followup was recorded from the chart.
Results: Forty-three patients underwent TOETVA resection, including 34 lobectomies, 7 total thyroidectomies, 1 isthmusectomy and 1 thyroid cystectomy. Preoperative diagnoses included benign disease in 22 patients, FLUS/HUS in 17 patients, and papillary thyroid carcinoma (PTC) in 4 patients. Twenty-three specimens showed fragmentation with a mean of 4.1 fragments (range: 2-8). Nine patients had PTC at final diagnosis, including one with reportedly benign disease preoperatively and 4 with FLUS/HUS. We confirmed the presence of PTC in all cases with a prior diagnosis (n=4). The mean PTC size was 0.6 cm (range: 0.2-1.1 cm). In one patient, PTC size, extrathyroidal extension and margin status could not be determined due to fragmentation. The mean clinical follow-up time was 3.2 months (range .25 -15.3 months). Four patients reported vocal cord paralysis and 4 patients reported chin/neck numbness and/ or paresthesias. Patients with a malignant diagnosis have shown no evidence of tumor recurrence on follow-up.
Conclusions:
We report the first series examining the pathologic findings in patients undergoing TOETVA resections. In 11.1% of malignant cases the final diagnosis was limited due to fragmentation of the specimen with regards to data elements including resection margin, extrathyroidal tumor extension and/or size of tumor. Our findings show that final diagnosis is not compromised in TOETVA resections, but the fragmentation of specimen may limit pathologic examination in some patients. These findings should be taken into consideration when determining if a patient is an appropriate candidate for TOETVA resection. Background: The amendment rate (AmR) is tracked by many pathology departments as a surrogate measure of error. The accuracy of this measure is dependent upon a consistent taxonomy of postsignout report modification use among pathologists. As addenda allow for an alternate mechanism for post-signout report modification, we sought to better understand the situations in which practicing pathologists used addenda and amendments.
Design: A survey based on a previously published ADASP questionnaire was created using an online survey tool (Qualtrics) and disseminated via social media (Twitter) and email to members of the pathology community over a seven day period. The survey was divided into two segments: demographic information and definitions/ perceptions of error, amendments and addenda using case-based scenarios and open-text questions.
Results: Sixty-nine survey responses were received with respondent characteristics including: 79.7% in clinical practice for at least 6 years, 62.7% at a University-Affiliated Teaching Hospital, equal numbers of men and women, and most in the 41-54 year old age range. 95% of respondents reported that their institutions allowed for both amendments and addenda. There was uniform agreement that benign to malignant and malignant to benign changes in diagnoses constituted error and required report corrections in the form of amendments. Primary staging parameters showed greater consistency in classifications as report alterations and attendant increased consensus as to the appropriate report modification. Therefore, stage and margin status were reported as amendments in 79.7%, 88.1% of cases. Minor prognostic parameters showed greater variability in the preferred methodology of post-signout report modification (e.g. vascular invasion 64.4%). 83.1 % of respondents indicated that specimen site and laterality changes required amendments. 98.3% of respondents agreed that clinicians should be directly contacted when harm is caused to a patient as a result of an error, compared to 37.9% when no harm was caused (though 47% were unsure and noted that the circumstances would dictate the need to contact).
Pathologists use amendments and addendums inconsistently, which limits the use of the AmR as a metric for error. There is variability in the use of amendments depending on the perceived harm to the patient. Uniform guidelines for amendment reporting could improve the utility of the AmR as a metric for error and capture additional cases of value for error-rate improvement. Background: A culture of patient safety is vital to develop and ensure patient safety and high quality. In this study, we sought to assess the attitudes of the safety climate at a large academic institution's pathology department.
Design: The validated Safety Attitudes Questionnaire (SAQShort Form 2006), which assesses patient safety climate over six safety domains: Teamwork Climate, Safety Climate, Perceptions of Management, Job Satisfaction, Working Conditions, and Stress, was adapted to measure pathology-specific factors and distributed to members in our department between 10/24/2016 and 12/13/2016. Permission was granted from the University of Texas Center for Healthcare Quality for use of the SAQ and was scored per their algorithm.
Results: There were 126 respondents (%).74% had > 3 years of service, with 37% with > 10 and 21% having > 20 years of service. Attending pathologists formed 25% of respondents, resident/fellow's 19%, pathology assistant's 3%, manager's 10% and clerical/technical's 31%.
The coefficient alpha value for each of the SAQ scales ranged from .90 to .99. Teamwork Climate scores were highest among residents and fellows and lowest among clerical/technical staff (90.2 vs. 63.5).
The overall perception of safety was generally neutral to slightly positive (68.9-80.9). Job satisfaction and working condition metrics showed lower scores among managers, technical staff and attending physicians. Faculty with <5 years experience showed lower scores in their perceptions of the department's safety climate, job satisfaction and working conditions, compared with more senior attendings. Staff/Technologists overall showed disagreeable views of the working conditions and management.
Conclusions: Understanding perceptions of the safety climate in a department can help focus efforts to improve the quality of care, and physician and staff engagement. Our department is using the information from this survey to develop programs to improve engagement of staff and physicians. We demonstrate that the SAQ can be adapted to pathology departments for culture assessment and improvement. Six Canadian provinces implemented discrete data field (level 6) synoptic cancer pathology reporting using the CAP electronic CCs. Pathology and surgical data can be used to derive descriptive and quality indicators, designed to support clinical, program, and health system management. The indicator development process and feasibility of measuring them at the population level are described.
Design: Five multidisciplinary expert panels for breast, lung, colorectal, prostate and endometrial cancer involving a total of 50 clinicians were convened and presented with an initial set of clinicopathologic (24) and data quality (3) indicators derived from respective CAP CCs. The panels used literature reviews and a modified Delphi approach to develop consensus on a final list of indicators. To assess feasibility of inter-jurisdictional comparisons, synoptic pathology data for a six month period (July-December 2016) were obtained from five provinces and correlated centrally by the Canadian Partnership Against Cancer.
Results: The expert panels on consensus recommended 44 clinicopathologic indicators and 3 data quality indicators (compliance rate, completeness rate, and turnaround time). These were classified as descriptive if they measured a parameter not directly modified by a therapeutic intervention or as an outcome measure if an intervention (neoadjuvant therapy, surgery) directly affected the indicator. In total 11 breast, 7 lung, 9 colorectal, 8 prostate, and 9 endometrial indicators were developed across the following domains -subtype distribution (3), grade distribution (3), pT category (9), pN category (14), margin status (9), biomarkers (2) and others (4). Data from five provinces showed feasibility of calculating 47 comparative indicator analyses and generating provider level feedback reports to inform patient care, conversations among clinicians around reducing practice variation, and quality improvement at the local level.
Conclusions: Electronic structured pathology data can be used to generate indicators for comparison across cancer patient populations. The indicators can identify variation in clinical and pathological practice, adherence to guidelines, impact of screening programs on stage distribution, and ultimately improve population-level cancer care and cancer control. Doctors Anatomic Pathology Ser, Jonesboro, AR Background: As access to treatment becomes more available (lower costs/improved availability) in resource limited locations, accurate diagnoses is critical. This includes the availability of high quality H&E stained slides for diagnosis, which has not been commonly available in resource limited areas. A quality improvement project was carried out at Kijabe Hospital (KH), Kenya to identify the effects of different steps in histology on slide quality with the goal of improving quality in a strategic manner in a resource limited setting.
Design: This study compared H&E slide quality tissue samples from KH under various processing strategies via 4 slide sets: (set #1) entirely prepared at KH; (set #2) tissue processed and sectioned at KH and stained at St. Bernards Hospital (SBH), Joneboro, AR; (set #3) tissue processed at KH and sectioned/stained at SBH; and (set #4) tissue reprocessed, stained, and sectioned at SBH. An addition control set from SBH was utilized to represent a western laboratory quality standard. Slides were scored on a 0-10 scale by 6 pathologists. The control slides were scored along with the study slides, and the difference between sets #1 & #3 (sectioning/staining), sets #3 & #4 (tissue processing) and set #4 and control (fixation) were compared. Scores were analyzed using a one-way ANOVA statistical analysis (Prism 7, GraphPad Software, La Jolla, CA).
Results: Staining/sectioning contributed to approximately 39% of quality degradation, tissue processing 16%, and fixation 44% (P <0.0001). Staining/sectioning were combined in analysis due to limited number of slides available for set #2. Subanalysis revealed staining not to contribute significantly to quality differences (data not shown). The absolute quality scores are shown in Figure 1 . and the difference between sets in Figure 2 .
Conclusions: Fixation and block sectioning were the most critical steps affecting quality at KH. Tissue processing appears to have the least impact on quality. Slide production is sequential process, and downstream effects on quality due to earlier steps cannot be excluded. These findings will help focus limited resources on tissue fixation and staining/sectioning at KH. We wanted to measure the impact of Rapid On-Site Evaluation (ROSE) by a pathologist on the diagnostic rate of pancreatic endoscopic ultrasound (EUS) guided fine need aspirations (FNA) at our hospital. We thought that our skills were under-utilized at our hospital's pancreatic EUSFNA service. We approached the advanced endoscopy team concerning their historical adequacy rates and asked to be involved in all pancreatic FNA procedures. This study describes the difference in diagnostic rates with and without cytopathologist assistance.
This analysis is a retrospective review of the frequency of pathologist consultation and the rates of non-diagnostic procedures. From 2012 to 10/31/16 we experienced a 45.7% diagnostic rate for EUSFNA and a non-diagnostic/negative (ND-N) rate of 54.2%. Of this ND-N, 73.3% (66 cases) did not have ROSE.
Design: A retrospective review of 219 consecutive cases of pancreatic EUSFNA between 01/2012 to 07/2017 was performed. The cases were divided into groups with and without on-site adequacy evaluation and then further divided by date, which was defined as before clinician intervention (BC), and after clinician intervention (AC). For the group with on-site evaluation, Diff-Quik-stained direct smears were prepared and the remaining material was rinsed into RPMI solution. For the group without on-site evaluation, material was placed into preservcyt. Design: CAP HER2 PT surveys consist of 20 breast cancer tissue microarray (TMA) cores. For the HER2-A survey, the number of laboratories running each assay was recorded. Data from the 2017 HER2-A and B surveys was combined to compare the FDAapproved Pathway, 4B5 LDT, FDA-approved HercepTest, and A0485 LDT assays. For these, the number of TMA cores agreeing with the expected result and with 2+ and unacceptable results was recorded. Chi-square test for independence and Chi-square test with Yates correction were used with p<0.05 considered significant.
Results:
The 1122 laboratories participating in the HER2-A survey used the following assays: Pathway 59%, HercepTest 12%, 4B5 LDT 12%, SP3 6%, CB11 4%, A0485 LDT 3%, EP3 2%, other 2%. Overall performance data for the 4B5 and A0485-based assays is presented in Table 1 . The 4-way comparisons for the % agree, 2+, and unacceptable categories were each significant (p<0.00001). Pairwise comparisons are presented in Table 2 . The Pathway vs 4B5 LDT comparisons were not significant. HercepTest had a higher % agree and a lower % 2+ than the A0485 LDT but a higher % unacceptable. Pathway had a higher % agree and a lower % 2+ and % unacceptable than HercepTest. Background: The Henry Ford Core Surgical Pathology Laboratory receives same-day undissected breast core biopsies transported within a 40-mile radius via multiple couriers from 6 affiliate hospitals and medical center locations with goal of final pathology report in 48 hours of specimen receipt. Due to multiple root causes our breast biopsy turn-around-time (TAT) was in excess of goal resulting in missed tumor board presentations, anxiety for physicians and stress for patients from delays in care management. We challenged our processes to assure a same-day goal to include receipt, tissue examination and histology processing of all breast core biopsies from all sites within the System to provide pathologists with glass slides for interpretation by 8am the next morning.
Conclusions
Design: Process redesign was accomplished from March-September 2017 by work teams along the path of workflow empowered to implement changes based on Lean principles and Daily Management board monitoring of metrics of success to include internal process turn-around-times (TAT), specimens not processed within the day, delivery to pathologists and TAT to signout.
Results: Redesign improvements focused on visual management to identify the incoming stream of breast core specimens as a priority at receipt and throughout the process. Teams adopted standardized bright pink colored stickers as visual aids at the sending laboratory sites. This continued through surgical accessioning with generation of bright pink cassettes and continued with visual control of specimens delivered to pathologists' assistants who fast-tracked dissected specimens as priority in histology through embedding to microtome to staining to slide delivery to pathologist's desk before 8am the next morning. Histology tissue processor TAT was reduced by 4 hours specimens and specimens that had been received but delayed beyond the next available tissue processor were improved by 86%. TAT from specimen receipt to the glass slide receipt by pathologists improved by 60% (avg. 62 to 24 hrs.). Overall TAT from specimen receipt to pathologist sign out improved by 20% (avg. 41 to 33 hrs.)
Conclusions: Visual controls and Daily Management metric boards in accession, gross dissection and histology processing work cells were instrumental in tracking process inefficiencies and focusing teams in testing rapid corrective action to meet daily targets. Improvements were sustained with daily and weekly team huddles for communication of planned changes to accomplish and sustain the goal. Background: Sharps-related injury from handling blades during anatomic pathology workflow is a common problem in academic pathology programs where trainees are at greatest risk for injury. However, there is a relative scarcity of literature concerning this commonly encountered problem, and as such, little is known about what are considered "acceptable" injury rates at comparably-sized institutions. Our pathology program is a large academic program that consists of approximately 30 trainees and processes about 30,000 surgical pathology and 275 autopsy cases annually. As expected, our trainees and technologists experience sharps-related injuries every year. To better track these injuries and determine need for intervention, a study regarding sharps-related injury versus sharps use was conducted over the course of two years (2015) (2016) .
Design: Number of sharps handled and sharps-related injuries from anatomic pathology staff, including trainees and technologists, were tracked at our institution from 2015-2016, across the surgical pathology and autopsy services. Sharps were defined as any blade handled during the course of performing anatomic pathology-related work (cryostat/ microtome blades, autopsy blades, surgical pathology blades, etc.).
Results:
The number of sharps-related injuries was comparably low in 2015 (8) and 2016 (9) . The number of injuries appeared increased during the summer months of July-September, especially in 2015. The overall number of blades handled by the anatomic pathology department annually is approximately 177,000. The ratio of sharpsrelated injuries to sharps usage is approximately 0.005% across both 2015 and 2016. See Figure 1 for number of sharps-injuries monthly from 2015-2016.
Conclusions:
The number of sharps-related injuries remained consistent from 2015-2016 at approximately 8-9 injuries per year, for a large academic pathology program. The majority of the injuries, especially in 2015, occurred during the summer months JulySeptember, which is the transition period for new trainees. The ratio of sharps usage to resultant injury is exceedingly low at 0.005%, across 2015-2016, supporting the notion that sharps-related injuries, although a consistent part of the anatomic workflow, are rare compared to the number of blades utilized daily by staff. In determining effective intervention strategies to further mitigate this risk, it is critical that more data regarding injury rate and sharps usage is gathered and published by similarly-sized academic pathology programs. Helicobacter pylori (H. pylori) infection is a major cause of peptic ulcer, chronic gastritis, gastric carcinoma, and gastric lymphoma. Presence of active chronic gastritis is the clue for H. pylori infection and in many of these cases, H. pylori organisms can be identified on H&E stain, but sometimes immunohistochemical stains may be needed to demonstrate the organism, specifically in the presence of active gastritis. Not uncommonly, testing is also extended to conditions other than active gastritis, including inactive gastritis, reactive gastropathy, and normal histology. This may constitute an over-utilization of immunohistochemical stains.
The objective of this study is to assess over utilization of immunohistochemical stains for the presence of H. pylori organisms in a large academic center and estimate cost associated with non-value testing. Our goal is to help in defining guidelines for utilization of immunohistochemistry to demonstrate H. Pylori.
Design: Our electronic database was searched for all pathology reports with H. pylori immunohistochemistry performed from 01/01/2016 to 06/30/2017. The pathological diagnosis and immunohistochemistry stain results were collected. Independent re-reading the original H.&E. slides by two diagnostic pathologists will be performed if needed.
Results:
Immunohistochemistry stains for H. Pylori organisms were performed on 556 cases during this period. The frequency of positive staining varies between the different histological findings on H&E. As expected, chronic active gastritis showed the highest rate of presence of organism (Table) Conclusions: Our preliminary results indicated that there is no need for H. pylori ancillary testing if the histological diagnosis is reactive gastropathy or normal. These cases account for 10.8% (60/556) of the H. pylori testing. Further study is underway, including independent re-reading the original H&E. slides from the other categories (active chronic gastritis, chronic gastritis not further specified, erosions, etc.) by two diagnostic pathologists through double-blind approach. We believe we will be able to identify the histological features that further reduce the utility and thus related cost.
The number of BCR-ABL orders increased from 2011 to 2015, as did associated error rate. In 2016, we began a series of quality improvement interventions which correlated with declines in rates of ordering errors (Figure) . We worked with IT personnel to clarify ordering options, educated lab managers and registration staff, and reached out to hematology faculty and trainees. In late March 2017, our lab simplified BCR-ABL options further by making our qualitative test reflex to BCR-ABL major quantitative if appropriate. For BCR-ABL major+ patients, there was a small rise in total error rate in early 2017, which decreased in March 2017 when we began to offer BCR-ABL quantitative reflexively.
Conclusions: While redundant and duplicate orders waste medical resources, incorrect orders, such as a BCR-ABL major quantitation for a BCR-ABL minor+ patient, endanger patient safety. Our quality improvement approach, especially with the development of an ordering algorithm, is associated with decreased healthcare costs, and more importantly, improved patient care quality and safety.
